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DECLARATI ON FCR THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

H ggins D sposal Site
Franklin Townshi p, Somerset County, New Jersey

STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) docunments the U S. Environmental Protection Agency's selection of a renedial
action to address groundwater contamination at the H ggins D sposal Site, in accordance with the requirenents
of the Conprehensive Environmental Response, Conpensation and Liability Act of 1980, as amended (CERCLA), 42
U S. C °9601-9675, and to the extent practicable, the National G| and Hazardous Substances Pol |l ution
Contingency Plan, 40 CFR Part 300. This decision docunent explains the factual and | egal basis for selecting
the remedy for the Site.

The New Jersey Departnent of Environmental Protection (NJDEP) concurs with the selected renedy for

groundwat er renedi ati on. However, the NJDEP does not concur with EPA's position of no further action for the
soils. A copy of the concurrence letter can be found in Appendix |IV. The infornation supporting this
renedial action is contained in the Adnministrative Record for the Site, the index of which can be found in
Appendi x |1l to this docunent.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe H ggins D sposal Site, if not addressed by

i mpl enenting the response action selected in this ROD, may present an inmm nent and substantial endangerment
to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The sel ected renedy represents the first and only planned renedy for the H ggins Disposal Site. It addresses
bot h contam nated groundwater and threats to downgradi ent receptors. The additional renoval of contan nated
soils and other materials will be the subject of a separate action.

The sel ected renedy includes the follow ng conponents:

. Remedi ati on of contam nated groundwater to Federal and State Maxi num Contani nant Levels and also to
groundwat er quality standards pronul gated by the State of New Jersey.

. Installation of on-site wells for the extraction of the contam nated groundwater.

. Conveyance of the extracted groundwater via a pipeline to the H ggins Farm Superfund Site for
treatnent, with discharge to surface water.

. If necessary, the on-site groundwater treatment systemat the H ggins FarmSite will be enhanced
through the addition of granular activated carbon.

. Connection of the ten neighboring residents on Laurel Avenue who use private well water to a public
wat er supply. Public water would al so be provided to the Hggins famly. This would be acconplished
t hrough the extension of the existing Elizabet htown Water Conpany pipeline.

. I npl enentati on of an environnental nonitoring programto ensure the overall effectiveness of the
remedy.

. Fi ve-year reviews of the Site pursuant to CERCLA



DECLARATI ON OF STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environnment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. The renedy utilizes permanent solutions and alternative treatnment technol ogies to the
maxi mum extent practicable. This action constitutes the final renedy for the Site.

Because the renmedy will result in hazardous substances remaining at the Site above health-based | evels,
review will be conducted within five years after commencenent of the renedial action to ensure that it
continues to provide adequate protection of human health and the environnent.
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SI TE NAME, LOCATI ON AND DESCRI PTI ON

The H ggins Disposal Site (Site) is located in a rural area on Laurel Avenue (Kingston-Rocky H Il Road) in

Ki ngston, Franklin Townshi p, Somerset County, New Jersey (Figure 1). The Site is 37 acres in area, and is
bordered by Laurel Avenue and the Trap Rock Industries' Kingston Quarry. This quarry mnes rock known as

di abase. The MIIstone River and the Del aware and Raritan Canal are located within a half nile to the

sout hwest, while Route 518 is approximately one mle north-northeast of the Site. The H ggins Farm Superfund
Site is located approximately 1.5 nmiles northeast of the Site.

Approxi mately 1,300 persons reside within one mle of the Site. The Site is located in a Research-Ofice-
Laboratory zoning district on the Franklin Townshi p zoning map. However, there is also agricultural activity
within three mles of the Site which includes crop cultivation for sod, aninal feed, and fruits and

veget abl es grown for human consunpti on.

Wthin a three-mle radius of the Site, groundwater is used as a drinking water source. Wthin this radius,
there are approxi mately 179 private wells in Franklin Townshi p, Somerset County; approximately 51 private
wells in South Brunswi ck, M ddlesex County; and the Rocky H I Muinicipal Wlls in Sonmerset County.

A residence and two businesses currently exist on the Site; the Hasty Acres Riding dub (horse stables and
riding facilities) and a vehicle repair garage. As shown on Figure 1, the H ggins residence is |ocated on
the west side of the property off of Laurel Avenue. A barn (stable) and several sheds are located in the
north central section of the property. East of the barn is a vehicle maintenance building. A large indoor
equestrian center is located in the central portion of the property. A waste transfer station and conpactor
shed are to the south of the indoor equestrian center. An inactive landfill is |ocated southeast of the
transfer station. Nunerous old vehicles and roll-off containers are scattered along the access road to the
landfill. Two ponds are located in the northern part of the property. Additionally, the Dirty Brook and an
unnaned brook are | ocated al ong the northern and southern property boundari es

respectively. There are also three mnor wetland systens |located in the northwestern and southern sections
of the Site, which have a cumul ative acreage of less than 0.5 acre.

The Site is relatively flat with mnor topographic relief. The highest elevation is approxi mtely 120 feet
above nean sea |level, and occurs near the center of the Site. Fromthe center, the surface topography slopes
downward to the north toward Dirty Brook, and downward to the south toward the unnanmed brook. Storm water
drai nage generally follows the surface topography, as there are no stormsewers to redirect the flow The
two ponds at the north end of the property receive overland stormmater flow fromportions of the property,
and di scharge into Dirty Brook.

SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
Site Hstory

From the 1950's through 1985, Hi ggins Disposal Services, Inc. operated as a residential, conmercial,
industrial and construction waste di sposal service. The operation included a transfer station and conpactor,
an underground storage tank, a truck storage area, a shop and garage for truck repair, an area for container
storage and a landfill. As described below, solid waste containing hazardous substances were di sposed in
several locations on the Site.

In 1982, H ggins Disposal Services, Inc. came to the attention of the New Jersey Departnent of Environmental
Protection (NJDEP) when the landfill and waste transfer station were discovered to be operating without
appropriate pernits. NIDEP issued an Admi nistrative Order to the conmpany in Cctober 1982 requiring conpliance
with State landfill and transfer station regul ations.

In 1985, the owner of several residences on Laurel Avenue contacted the Franklin Townshi p Heal th Departnent
(FTHD) and the NIDEP because of nedicinal tasting tap water. Sanpling of these wells by the FTHD and the
NJDEP reveal ed the presence of various volatile organi c conpounds (VOCs). NIDEP investigated

the area to deternine the source of the tap water contam nation and H ggi ns Di sposal Services, Inc. was
identified as one of the potential source areas. Al residences on Laurel Avenue w thout access to the public



wat er supply were notified by NJDEP or FTHD to use bottled water and/or to install a whol e-house

point source filter system |n 1986, NIDEP also instituted an InterimWl| Restriction Area in this |ocation
(i.e., the State restricted the installation of wells for potable use) and began negotiations with the
Townshi p and the water conpany to install a waterline. Such negotiations continued unsuccessfully unti

approxi mately 1993. It should be noted that eight of the el even residences on Laurel Avenue have whol e- house
point source filter units. Three residences do not have such units; however, analysis of their water did not
indicate a need for these units. Currently, there is a 12-inch dianeter water line that runs along Laure
Avenue, but ends approxi mately 500 feet south of the residential properties.

The Site was proposed to the Superfund National Priorities List (NPL) on June 24, 1988. In August 1990, the
Site was added to the NPL which made it eligible for funding under the Superfund remedial program The U S
Environnmental Protection Agency (EPA) initially performed a Renoval Assessnment at the Site

to determne if any energency response actions were warranted prior to inplenmentation and/or conpletion of
long-termrenedial investigation field work and study.

In October 1990, as part of the Renmoval Assessnent, EPA's Environnental Response Team (ERT) coll ected shal |l ow
soi|l and pond sedi ment sanples from sel ected areas across the Site that were easily accessible to custoners
of the Hasty Acres Riding ub. The only i medi ate problemfound was in the Beginners' R ding Ring.

Pol ychl ori nat ed bi phenyls (PCBs) were found in the range of 1.2 to 47 parts per mllion (ppm) in the surface
soil of the ring. This contami nation is believed to have been the result of the novement of PCB-contam nated
soil fromthe indoor riding ring subsequent to a fire inside the indoor riding ring, in which lighting with
PCB bal | ast dropped to the ground. EPA restricted access to the ring and then excavated and di sposed of 765
tons of PCB-contam nated soil. The contanminated soil was shipped to a Toxic

Subst ances Control Act pernmitted landfill in Gandview, Idaho. No other easily accessible surface |ocations
on the property were found to pose an i nmredi ate heal th concern

In the spring of 1990, EPA began a Reredial |nvestigation (RI) to determne the nature and extent of

contamination at the Site. In the spring of 1993, during the course of the R field work, an additiona
renoval action was initiated upon discovery of buried waste in a field on the property, south of the
landfill. Initially, only drums were di scovered (as EPA had conducted a survey using a probe which could

detect netal). Upon test pit excavation work, |aboratory glassware and plastic containers were discovered in
addition to the drums. The test pits confirned the presence of hazardous substances in containers and soi

in several locations on the Site which were largely near the surface and in areas in an active portion of the
Hasty Acres Riding dub. Because this contam nation posed a significant threat of potential exposure to the
riders and horses, the Agency for Toxic Substances and Di sease Registry (ATSDR) recommended i mredi ate

pl acenent of warning signs and i medi ate access restrictions. Therefore, the first phase of this renova
action was the placenment of warning signs and a fence to prevent access to this area. This fence was erected
in May 1993.

The second phase of this renoval action was another subsurface survey using different instrumentation to
search for additional non-netallic buried waste as well as other buried waste not discovered during the first
netallic survey. This survey was conducted in the sumer of 1993. After analysis of the results. EPA
excavat ed areas of known and suspected burial in April, 1994. Sone |ocations were found to be clean, while
others contained a great deal of buried waste; corroded and | eaking containers as well as glass bottles and
vials, sonme enpty and sone containing material

By October 1994, approximately 3,200 containers and 850 tons of contam nated soil (other than the soil from
the Beginners' Riding Ring) had been excavated and transported off-site for disposal at permtted di sposal
facilities. In addition, to ensure that all areas used to bury waste were identified, additional test
trenching activities were planned. Additional trenching areas were sel ected through biased and random
sanpling techniques. Biased sanpling |ocations were sel ected based upon vi sual observations, information on
past dunpi ng practices reveal ed through an eyew tness account, through the patterns di scovered during the
excavation work, and information fromhistorical aerial photographs of the Site. Random | ocations were

sel ected using a random nunber generator table and grid system This additional test trenching was initiated
in Novenber 1994. N ne trenches were excavated to a depth of eight feet. No waste naterials were
encountered in any of these trenches.



Duri ng excavati on of one additional test trench along a vegetated fence line, additional buried waste (a
55-gallon drum two 5-gallon plastic lab jugs, a 40 nmilliliter (M) vial, and a bag of resinous white
material) was encountered. This waste appeared to simlar to the wastes previously excavated. In late
Novenber 1994, additional excavation work was initiated as part of EPA s renoval activities. Wrk continued
dependent upon weat her conditions throughout 1995 and 1996, and an approximate total of 7,000 containers and
12,000 tons of contam nated soil to date have been excavated and shipped for off-site disposal at a permtted
di sposal facility.

Post - excavation sanpling in the summer of 1996 reveal ed the presence of additional waste containers near the

previously defined edge of the landfill. In order to supplenment the investigatory work that was perforned
during the Rl and to confirmwhether or not hazardous substances were present in the landfill, a

nore conprehensive investigation of the landfill area was performed in the fall of 1996. This investigation
reveal ed | aboratory containers, druns and a conpressed gas cylinder within the landfill area. Based on these
investigatory activities, EPA believes that the landfill contains an estinated 16,200 cubic yards of solid
waste m xed wi th hazardous substances. Additionally, an estimated 8,500 cubic yards of contam nated soi

lies beneath the landfill itself. EPA is planning another renoval action to excavate and properly dispose of
the material in the landfill. 1t should be noted that the removal of both the material fromwithin the
landfill and any underlying contam nated soil is an activity which is

separate fromthe sel ected remedy described in this docunent.

Enforcenent Activities

EPA issued Notice Letters to potentially responsible parties (PRPs) on Novenber 1, 1988, which offered the
PRPs an opportunity to conduct or finance renoval activities, the Rl and the Feasibility Study (R/FS), and
the remedi al design and renmedial action at the site. EPA again offered the opportunity to PRPs to

undert ake these response activities by issuing Special Notice Letters on March 27, 1989. Notice Letters were
al so issued on March 28, 1990 (for conducting or financing renoval activities, the RI/FS, and the renedia
desi gn and renedial action), August 28, 1992 (for performance of renmoval activities), March 16, 1994
(concerning EPA's decision not to offer the PRPs the opportunity to performrenoval activities), and

Sept enber 20, 1996 (providing information concerning EPA's renedial and renoval activities). No PRPs came
forth to conduct or finance response activities, or to reinburse EPA for its costs in response to those
letters.

In May 1997, EPA nmet with several PRPs and is currently pursuing the option of having a PRP performrenova
activities associated with the [andfill

H GHLI GHTS OF COWUNI TY PARTI Cl PATI ON

The RI/FS report, the Proposed Plan and supporting documentation were nade available to the public in the
adm nistrative record file at the Docket Roomin EPA Region Il, 290 Broadway, New York, New York and the
information repositories at the Mary Jacobs Menorial Library (64 Washington Street, Rocky H I, New Jersey)
and the Franklin Public Library (485 DeMdtt Lane, Sonerset, New Jersey). The notice of availability for the
above-referenced docunents was published in the Home News and Tribune on May 1, 1997. The public comrent
period which related to these docunents was initially held fromMy 1, 1997 to May 30, 1997

On May 20, 1997, EPA conducted a public neeting at the Franklin Township Minicipal Building. The purpose of
this meeting was to informlocal officials and interested citizens about the Superfund process, to review

pl anned remedi al activities at the site, to discuss and receive comrents on the Proposed Pl an, and

to respond to questions fromarea residents and other interested parties. Based upon a request by the
community at the public neeting, the public comrent period was extended to June 30, 1997

Responses to the comments received at the public nmeeting and in witing during the public coment period are
included in the Responsiveness Summary, which is appended to this Record of Decision (see Appendix V)

SCCPE AND ROLE OF OPERABLE UNIT



This is the first and only operable unit at this Site. The primary objectives of the selected renedy are to
capture and treat the bul k of groundwater contam nation found on the property, to limt potential future
off-site mgration of contam nation, and to protect potential users of groundwater through extension of (and
connection to) municipal water service

Many residents in the vicinity of the Site, as well as the residents on the Site depend on groundwater as a
pot abl e water source. Al though nost residents on Laurel Avenue have installed househol d carbon treatnent
units, there remains the potential for contam nated groundwater to migrate to other residential wells
Exposure to the contam nated groundwater could pose a threat to residents who currently utilize groundwater
as their potable water supply or residents who will utilize groundwater in the future. Therefore, action is
necessary to restrict mgration of contam nants and to protect nearby groundwater users

Under a separate renoval action, EPA is planning to renove and di spose of highly contaninated source
materials found in the on-site landfill. Aside fromthis action, EPA believes that exposure to Site soils,
surface water, and sedi nent does not pose a significant risk. Therefore, EPA has determ ned that no further
action is considered necessary for soils, surface water and sedinent.

SUMVARY CF SI TE CHARACTERI STI CS

Rl field work commenced in Cctober 1992. The purpose of the Rl was to acconplish the following: identify
the nature and extent of contaninant source areas; define contam nation of groundwater, soils, surface water
and sedinent; characterize Site hydrogeol ogy; and determne the risk to human health and the environment
posed by the Site. The work was conducted by MalcolmPirnie, Inc., under contract to EPA

The results of the Rl can be summarized as foll ows.
Hydr ogeol ogy & G oundwat er Cont am nati on

The geology of the Site is characterized by unconsolidated naterial (e.g., sand) underlain by fractured
bedrock. The region surrounding the Site is underlain by sedimentary and igneous rocks of the |ate
Triassic-early Jurassic Age Newark Supergroup and | ate Cretaceous and Quaternary age sedinents. Bedrock in
the region consists of sedinmentary units of the upper Lockatong Formation and | ower Passaic Formation of |ate
Triassic age and intrusive igneous di abase of early Jurassic age. The Site itself is underlain by
unconsol i dat ed over burden deposits ranging in thickness fromapproximately 15 feet to approximately 84 feet.
These deposits vary in conposition fromclayey silt to sand. Below the overburden is a thick unit of red
siltstone interpreted as the red beds of the Lockatong Fornation. An apparent graben structure (i.e., an
area that has subsi ded between two geologic faults) occurs along the center of the Site in a north-south
orientation.

As described above, the Site is relatively flat with the highest elevation occurring near its center. From
the center, the surface topography slopes downward to the north toward Dirty Brook, and downward to the south
toward the unnaned brook. Stormwater drainage generally follows the surface topography, as there are no
stormsewers to redirect the flow The two ponds at the north end of the property receive overland
stormmater flow fromportions of the property, and discharge into Dirty Brook. Both the Dirty and unnaned

br ooks di scharge to the Del anare and Raritan Canal

G oundwater in the area is classified by the State as dass |I-A which indicates that groundwater is
suitable for potable water supply at current |evels of water quality and conventional treatnent. G oundwater
occurs both in the sandy overburden and in the underlying fractured bedrock aquifer. Regionally, groundwater
flowis to the southwest towards the Del aware and Raritan Canal and the M| stone River

On the Site, the depth to groundwater ranges from approximately 4 to 56 feet bel ow ground surface. As
descri bed bel ow, groundwater in both the overburden and the fractured bedrock is contamnated with volatile
or gani ¢ conpounds, or VOCs (e.g., chloroform tetrachl oroethene and trichl oroethene) and inorganics (e.g.

| ead, copper and chrom un), although sem volatile organi c compounds, or SVOCs (e.g., 1,2-dichlorobenzene),
pesticides (e.g., 4,4 -DDE) and PCBs were |ikew se detected. Goundwater in the overburden flows west,

nort hwest and sout hwest away fromthe landfill and buried waste disposal areas. The general flow direction



is apparently influenced by the punping of the Higgins' residential well except to the south of the waste
di sposal areas (Figure 2). Goundwater flowin the bedrock is affected by bedrock fractures; however, in the
shal | ow bedrock flowis |ikew se influenced by the H ggins' residential well (Figure 3).

The H ggins' residential well has been in operation since 1993, is at |east 300 feet deep, and punps
approximately 4 to 5 gallons per ninute. Prior to 1993, the Higgins utilized a different water supply well
whi ch woul d have had a different effect on the hydrology (since it was set in a different |ocation on the
property). The current residential well does not punp at a constant rate over a constant period of tine. |Its
punpi ng i s dependent upon the various and changi ng needs of the H ggi ns' household and the Hasty Acres Riding
A ub. Therefore, its level of influence on the hydrol ogy underlying the Site varies over tine.

EPA col | ected groundwater sanples fromeighteen nonitoring wells installed on the Site. O the 65 chem ca
constituents detected in groundwater underlying the Site, 34 of the chenicals were detected in concentrations
that exceed the New Jersey groundwater quality standards. The nost significant exceedances occur for VCCs,
where 17 of the 21 VOCs detected exceed the standards. For exanple, chlorobenzene was detected at a |evel of
3,100 parts per billion (ppb), while the standard is 4 ppb; trichloroethene was found at 2,200 ppb, and the
standard is 1 ppb. Qher exceedances occur for 1,2-dichlorobenzene and 1, 4-di chl orobenzene, which are SVCCs.
These chem cals were respectively found at levels of 1,800 ppb and 89 ppb, while the respective standards are
600 ppb and 75 ppb. O her exceedances occurred for three pesticides and eleven netals (e.g., arsenic wasfound
at 35.5. ppb while the standard is 8 ppb; |lead was detected at 115 ppb while the standard is 10 ppb). Table
1 provides a summary of the groundwater data collected fromon-site monitoring wells.

Chemi cal s detected in the groundwater beneath the H ggins' property were al so detected in neighboring
residential wells(see Figure 4 for residential sanpling | ocations), sonme present above Federal and State s.
For exanple, Table 2 provides the results of residential sanpling performed on August 10, 1993

Concentrations of VOCs as high as 26 ppb carbon tetrachl oride, 200 ppb tetrachl oroethyl ene and 22 ppb

1,1, 2-trichl oroethane were found in the sanples. The VOCs and SVQOCs detected in the groundwater are sinilar
to those chem cal constituents detected at the drum container disposal areas and therefore are likely to have
been derived fromthe drunicontainer disposal source area

In summary, 1) Contami nants found in groundwater underlying the Site have al so been found in wells on ot her
residential properties. The pattern of contam nation, along with the natural regional shall ow groundwater
flow regi ne suggests that the source of these contamnants is the buried waste area on the Site; 2) VWater

| evel data obtained fromthe on-site overburden and bedrock nmonitoring wells during the R field work
indicate that the current H ggins' supply well influences groundwater flow on the H ggins' property.
Therefore, it is likely that only a limted mgration of organic and inorganic contam nants has occurred
since the operation of this H ggins' well (1993); and 3) EPA' s past and pl anned renpval actions have renoved
and will continue to renove the source of contamination to the groundwater (the buried waste and associ at ed
contami nated soil).

I ndoor Riding R ng Surface Soi

Seven surface soil sanples (six sanples plus one duplicate sanple) were collected at six locations in the
indoor riding ring (see Table 3). O the sanples collected, VOCs were detected in all seven sanples. For
exanmpl e, acetone was found to vary from6 to 9 ppb, while tetrachl oroethene varied from5 to 22 ppb. SVCGCs
were detected in all sanples except one, with diethyl phthal ate being detected at 1,100 ppb and tota

pol ycyclic aronatic hydrocarbons being found at levels ranging from1.0 to 2.9 ppm PCBs were found to vary
fromO0.18 to 7.5 ppm while netals were detected in all the sanples. Exanples of netals which were found
include: chromum (ranging from5 to 12 parts per mllion, or ppn); arsenic (ranging from1l.3 to 1.5 ppn);
and copper (ranging from18 to 33 ppn).

As described below, the results of the R sk Assessnment indicate that the potential contam nant exposure to
i ndoor surface soils is less than or within EPA s acceptabl e risk range

Cut door Soi



Surface Soi

Qut door surface soil sanples were collected at 52 locations (see Figures 5 and 6) in four main areas. Twenty
sanples were collected in the area of the landfill, eleven sanples (10 sanples plus one duplicate sanple)
were collected in the area of the transfer station, eight sanples were collected in the area of the vehicle
mai nt enance buil ding, and fifteen sanples (including one duplicate sanple) were collected fromopen field
areas of the Site. A sunmmary of the analytical results can be found in Table 4.

In general, VOCs were found in approxinately 15 percent of the sanples, w th acetone exhibiting the highest
VOC concentration at 0.16 ppm SVOCs were found in approxi mately 94 percent of the sanples, with tota

pol ycyclic aronatic hydrocarbons detected at levels as high as 301.6 ppm Pesticides were found in

approxi mately 67 percent of the sanples (with 4,4'-DDD having the highest concentration at 0.33 ppn), while
PCBs were found in approxinmately 72 percent of the sanples with the hi ghest concentration at 22 ppm

The concentrations of the contaninants in outdoor surface soils are generally | ow and may have been
distributed across the Site by nmechanical neans (e.g., wind, tractor) rather than direct deposition (e.g.
dunpi ng of waste as in the fields used for waste burial). As explained in the risk assessnment section

bel ow, the results of the risk assessnent indicate that the risk fromexposure to outdoor surface soils is
less than or within EPA' s acceptable risk range. However, because of one el evated and anonal ous detection of
| ead, 13 additional soil sanples in the transfer station area were taken in the fall of 1996. The hi ghest
concentration of |lead detected in the thirteen sanples was 69.2 ppm well bel ow the Federal screening |eve
(and State Soil deanup Criteria) of 400 ppm Arsenic was al so deened problematic in this area by NJDEP
because of one detection of 33.8 ppmduring the R sanpling event, which is above the State's criterion of 20
ppm The hi ghest concentration of arsenic found in the fall 1996 sanpling event

was 3.9 ppm well belowthe State's criterion

Subsur f ace Soi

Nurrer ous chemi cal constituents were detected in the subsurface soils at the various sanpling | ocations (see
Table 5). Overall, it appears that the netals are ubiquitous, as virtually every subsurface sanpl e detected
the same nmetal constituents in the sanme relative range of concentrations. For exanple, alum num

was found to vary from1,230 to 78,000 ppm while iron ranged from6.090 to 57,500 ppm The subsurface
borings in the landfill had the highest detection of VOCs and SVOCs. For exanpl e, acetone was detected at
0.54 ppm 1,1, 1-trichloroethane was found at 58 ppm the vinyl chloride | evel was determned to be 0.27 ppm
carbazol e was present at 0.21 ppm and 4-nethyl phenol was found at 18 ppm Few VOCs or SVQOCs were detected
in the location with the underground storage tank (UST) and in the nmonitoring well borings. As an exanple,
acetone was detected at 0.095 ppm while nethylene chloride was found at only 0.004 ppm

It should be noted that subsequent to the R, the landfill was found to contain significant anounts of
hazar dous substances mixed with solid waste. As indicated previously, the landfill contents and any
under | ying contam nated soil will be excavated and di sposed of through a separate renoval activity.

Surface Water

Twel ve surface water sanples were collected. The sanples were taken fromDirty Brook, the unnanmed brook, the
on-site ponds, and fromthe Del aware and Raritan Canal (see Table 6). The majority of the chem ca
constituents detected in the surface waters were netals. For exanple, alum numwas detected at 8,200 ppb
arsenic was present at 5.2 ppb; berylliumwas found at 0.55 ppb; chrom umwas present at 25.6 ppb; copper was
detected at 22 ppb; and | ead and nanganese were found at 15.4 ppb and 1,830 ppb, respectively. |In addition
VOCs (e.g., trichloroethene at 1 ppb), SVOCs (e.g., bis (2-ethyl hexyl)phthal ate at 3 ppb) and

a pesticide (e.g., gamma chl ordane at 0.02 ppb) were found in surface water.

Sedi nent s
Thirteen sedi nent sanples were collected fromDirty Brook, the unnamed brook, the on-site ponds, and fromthe

Del aware and Raritan Canal. Table 7 provides a summary of the anal ytical data. VOCs (such as acetone at
0. 044 ppm and net hyl ene chloride at 0.004 ppn), SVQCs (e.d., 2-butanone at 0.012 ppm and bis



(2- et hyl hexyl ) pht hal ate at 0.055 ppn) and pesticides (such as aldrin at 0.0059 ppm and gamma-chl or dane at
0.0098 ppm) were detected. The nmjority of the chemicals detected were netals. Exanples of netals found in
sedi ments include alum numat 31,600 ppm arsenic at 9.6 ppm berylliumat 1.2 ppm chromumat 164 ppm
copper at 122 ppm lead at 39.8 ppm manganese at 1,130 ppmand zinc at 106 ppm This is consistent with the
range of metals detected el sewhere on the Site

SUMVARY OF SI TE RI SKS

Based upon the results of the R, a baseline risk assessnent was conducted to estimate the risks associ ated
with current and future Site conditions. The baseline risk assessment estimates the human health and
ecol ogical risk which could result fromthe contam nation at the Site if no renedial action were taken

Human Health Ri sk Assessnent

To performa Human Health Ri sk Assessnent, the reasonabl e maxi num human exposure is evaluated. A four-step
process is then utilized for assessing site-related human health risks for a reasonabl e maxi num exposure
scenario: Hazard ldentification-- identifies the contam nants of concern at the Site based on

several factors such as toxicity, frequency of occurrence, and concentration. Exposure Assessnment-- estinates
t he nmagni tude of actual and/or potential human exposures, the frequency and duration of these exposures, and
the pathways (e.g., ingesting contam nated well-water) by which humans are potentially exposed. Toxicity
Assessnent-- deternines the types of adverse health effects associated with chem cal exposures, and the

rel ati onshi p between magni tude of exposure (dose) and severity of adverse effects (response). Risk

Char acteri zati on— summari zes and conbi nes outputs of the exposure and toxicity assessnents to provide a
quantitative (e.g., one-in-a-mllion excess cancer risk) assessnent of site-related risks.

The baseline risk assessnent began with sel ecting contam nants of concern which woul d be representative of
Site risks (see Table 8). The evaluation identified nunerous contam nants of concern in the various nedia
(outdoor surface soil, indoor surface soil, outdoor subsurface soil, air, surface water, sedinent, and
groundwat er). For exanple, contam nants of concern selected for groundwater included: acetone; benzene
carbon tetrachl ori de; chlorobenzene; 1,2-dichloroethane; toluene; 1,1, 2-tetrachl oroethane; xylenes; viny
chloride; several pesticides; manganese; mercury; arsenic; chronmium |ead; and nickel. Several of the
contanminants of concern |isted above are known or suspected of causing cancer in animals and/or humans. The
basel i ne ri sk assessnment then evaluated the health effects which could result fromexposure to contanination

as a result of various exposure pathways including: 1) ingestion of chemicals in soil; 2) dermal contact with
chemcals in soil; 3) inhalation of volatile chemcals released fromsoil; 4) inhalation of chem cals sorbed
to respirable particul ates rel eased fromsoil; 5) dermal contact with chemcals in groundwater; 6) ingestion

of chemicals in groundwater; 7) inhalation of chemicals in groundwater volatilized to air; 8) dermal contact
with chemcals in surface water; 9)ingestion of chemicals in surface water; 10) dernal contact with chemicals
in sedinent; 11) ingestion of chenmicals in sedinent.

In the exposure assessnment, the potential for human exposure to the chem cals of concern, in ternms of the
type, magnitude, frequency, and duration of exposure, is estimated. The assessnent is made for potentially
exposed popul ations at or near the property considering both the current situation and potential future
conditions. Since residential and commercial activities take place on the property currently, all of the
exposure scenari os eval uated are regarded as "current" scenarios that will continue in the future. Please
see Table 9 for a listing of exposure pathways

Six potential receptors were identified: 1) stable enployees; 2) garage enployees; 3) clients or visitors of
the Hasty Acres Riding dub; 4) landscape or utility workers that may occasionally work on the property; 5)
residents (both on-site and nei ghboring residents); and 6) trespassers. Adult and child age

groups are included in client/visitor and resident popul ations. Exposure intakes (doses) were cal cul ated for
each receptor for all pathways consi dered

Potential carcinogenic risks are eval uated using the cancer slope factors devel oped by EPA for the

contam nants of concern. Cancer slope factors (Sfs) have been devel oped by EPA' s Carcinogeni c Ri sk
Assessnent Verification Endeavor for estimating excess lifetime cancer risks associated with exposure to
potential ly carcinogenic chemcals (see Table 10). Sfs, which are expressed in units of (ng/kg-day) -1, are
multiplied by the estimated intake of a potential carcinogen, in ng/kg-day, to generate an upper-bound



estimate of the excess lifetine cancer risk associated with exposure to the conpound at that intake |evel
The term "upper bound" reflects a conservative estinate of the risks calculated fromthe SF. Use of this
approach nmakes the underestimation of the risk highly unlikely.

For known or suspected carci nogens, EPA considers excess upper-bound individual lifetime cancer risks of
between 10 -4 to 10 -6 to be acceptable. This level indicates that an individual has not greater than

approximately a one in ten thousand to one in a mllion chance of devel oping cancer as a result of site-
rel ated exposure to a carcinogen over a 70-year period under the specific exposure conditions at a site

The risk characterization showed that cancer risks associated with the groundwater pathways exceed EPA's
acceptabl e risk range for both adults and children. For exanple, the estimated cancer risk associated with
ingestion of groundwater is 3xI0 -3 (i.e., three in a thousand) for an adult resident, 1x10 -3 (i.e.,

one in a thousand) for a child resident, 6x10 -4 (i.e., six in ten thousand) for garage enpl oyees and 9xI0 -4
(i.e., nine in ten thousand) for stable enployees. The total cancer risk posed by groundwater, from al

pat hways considered, is 5xI0 -3 (i.e., five in a thousand) for adults and 2xI0 -3 (i.e., two in a thousand)
for child residents: Tetrachl oroethene, vinyl chloride, chloroform 1, 1-dichloroethene

1,1,2,2-tetrathl oroethane, arsenic, berylliumand PCBs are the predom nant contributors to the estimated
cancer risk. As indicated previously, eight of the eleven residences have whol e-house point source filter
units which, if properly maintained, prevent the ingestion of VOCs and further nmitigate the potential for
human exposure via inhal ation of VOCs through household use. Three residents do not have such units, but
anal ysis of their water did not indicate a health risk

The ot her receptors/exposure routes, which include exposure to soils, sedinment and surface water, have total
estimated cancer risks within or bel ow EPA's acceptabl e risk range

Noncar ci nogeni ¢ ri sks were assessed using a hazard index (H') approach, based on a conparison of expected
contami nant intakes and safe levels of intake (Reference Doses). Reference doses (RfDs) have been devel oped
by EPA for indicating the potential for adverse health effects (see Table 11). RfDs, which are expressed in
units of mlligrans per kilogram per day (ng/kg-day), are estinmates of daily exposure |evels for humans which
are thought to be safe over a lifetinme (including sensitive individuals). Estimated intakes of chenicals
fromenvironnental nedia (e.g., the anount of a chem cal ingested from contam nated

drinking water) are conpared to the RFD to derive the hazard quotient for the contam nant in the particul ar
medium (i.e., the hazard quotient equals the chronic daily intake divided by the RRD). The H is obtained by
addi ng the hazard quotients for all conpounds within a particular mediumthat inpacts

particular receptor population. An H greater than 1.0 indicates that the potential exists for
noncar ci nogeni ¢ health effects to occur as a result of site-related exposures. The H provides a usefu
reference point for gauging the potential significance of multiple contani nant exposures within a single
medi um or across nedi a.

For chronic health effects (non-carcinogenic), the hazard indices for the stable enpl oyee, garage enpl oyee,
adult and child residents, and adult and child nei ghboring residents exceeded the EPA risk criterion

predomi nantly due to ingestion and dernmal contact with groundwater. For exanple, the H for adult residents
exposed to groundwater was estimated to be 90, and the H for child residents exposed to groundwater was
estimated to be 200.

Adult and child clients/visitors had Hs of |less than one for all exposure routes indicating that adverse
non- car ci nogeni ¢ effects are not likely (e.g., exposure to indoor ring and outdoor surface soils).

Exposure to soils, sedinents, and surface water was determned not to pose a significant threat to human
health. A summary of the cal cul ated hazard indices and cancer risks are provided in Table 12

In summary, the Human Heal th Ri sk Assessment concluded that exposure to groundwater, if not addressed by the
sel ected renedy or one of the other active neasures considered, nmay present a current or potential threat to
public health or welfare, as groundwater is used for drinking purposes on and in the vicinity of the Site.

Ecol ogi cal Ri sk Assessnent



As part of the Ecol ogical R sk Assessnent, a qualitative and/or sem -quantitative appraisal of the actual or
potential effects of a hazardous waste site on plants and aninmals, constitutes an ecol ogical risk assessnent.
A four-step process is utilized for assessing site-related ecol ogical risks: ProblemFormulation - a
qualitative evaluation of contam nant release, mgration, and fate; identification of contam nants of

concern, receptors, exposure pathways, and known ecol ogi cal effects of the contanminants; and sel ection of
endpoints for further study. Exposure Assessnent - a quantitative eval uation of contam nant rel ease,
mgration, and fate; characterization of exposure pathways and receptors; and nmeasurenent or estimation of
exposure point concentrations. Ecological Effects Assessment - literature reviews, field studies, and
toxicity tests, linking contam nant concentrations to effects on ecol ogical receptors. Ri sk Characterization
- measurenent or estimation of both current and future adverse effects.

The environnental eval uation (see Table 13) focused on how the contam nants would affect the Site's natura
resources. Natural resources include existing flora and fauna at the Site, surface water, wetlands and
sensitive species or habitats. Mnor wetlands systens have devel oped on the Site, and two constructed farm
ponds are located in the northern portion of the Site. Federally listed threatened or endangered species
were found not to be likely to inhabit the Site. However, the H ggins' property does provide habitat for a
variety of wildlife species. The current use of the property as an equestrian center and grazing area for
horses limts wildlife use sonewhat to smaller species of birds and mammal s which thrive in open pasture with
avai l able cover limted to hedgerows. Several species of waterfow are also known to utilize the ponds

As expl ai ned bel ow, contam nants detected in surface water, sedinment and surface soils at the Site present a
potential risk to those species which utilize the property on a long-termbasis. O particular concern are:
al um num (surface water); dieldrin and DDT (sedi ment) and; |ead (surface soil).

The chemi cal s of concern selected for the environnental risk assessment include: polyaronmatic hydrocarhbons
(PAHs) ; several pesticides; alumnum antinony; cadm unm chrom un copper; iron; |ead; nanganese; mercury;

ni ckel ; selenium silver; thallium and zinc. The followi ng ecol ogi cal exposure pathways were eval uated: 1)
Fish and wildlife ingesting aquatic and hydrophytic vegetati on can be exposed to contam nants whi ch have been
taken up fromsediments and water; 2) Direct contact with water and sedi ments can occur during

feeding and nesting activities of waterfow and on a constant basis for fish and other aquatic organi sms

i nhabiting open water areas of the wetlands; and 3) Terrestrial wildlife (including horses) may al so be
exposed to contam nants via ingestion of surface soil, water and vegetation

Specifically with regard to horses, it appears that antinony, |ead, PCBs and zinc present a possible concern
to horses ingesting soil fromthe property. Alumnumin the surface water also presents a possible concern
However, it should be noted that the effects of alum numon the devel opment of |aboratory aninals are
controversial. Some studies have reported effects, while others have not.

The risk assessment concluded that there is the possibility of toxic effects on wildlife species and horses.
These effects would be predom nantly due to metals and pesticides, However, these potential effects are
considered to have mninal ecol ogical significance for the follow ng reasons: 1) The presence of el evated

l evel s of pesticides is probably due to previous agricultural |and use at the property; 2) The inpact on
wetlands is negligible due to their small size and | ow functional value; 3) No threatened or endangered
species or significant habitat are affected by contam nation, since none are known to occur on the property;
4) No apparent effects from contam nati on were observed ; 5) Habitat is linmted on the property due its
relatively small size and its active use by humans and grazing by horses; and 6) Al though the horses are
allowed to graze in the fields, nost of their diet is conposed of commercial feed and hay.

Uncertainties

The procedures and estinates used to assess risks, as in all such assessnents, are subject to a wide variety

of uncertainties. |In general, the main sources of uncertainty include
. environnental chem stry sanpling and anal ysi s
. envi ronnent al par anet er neasur erment
. fate and transport nodeling

. exposure paraneter estimation



. t oxi col ogi cal data

Uncertainty in environmental sanpling arises in part fromthe potentially uneven distribution of chemcals in
the nedi a sanpled. Consequently, there is significant uncertainty as to the actual |evels present.

Envi ronnental chenistry analysis error can stemfrom several sources including the errors inherent in the
anal ytical methods and characteristics of the matrix being sanpl ed.

Uncertainties in the exposure assessnent are related to estimates of how often an individual would actually
come in contact with the chemcals of concern, the period of tine over which such exposure would occur, and
in the nodels used to estinate the concentrations of the chem cals of concern at the point of exposure

Uncertainties in toxicological data occur in extrapolating both fromaninmals to humans and from high to | ow
doses of exposure, as well as fromthe difficulties in assessing the toxicity of a mxture of chemcals
These uncertainties are addressed by maki ng conservative assunptions concerning risk and exposure paraneters
t hroughout the assessnent. As a result, the baseline risk assessment provides upper bound estinmates of the
risks to populations near the Site, and it is highly unlikely to underestimate those actual risks related to
the Site.

More specific information concerning public health risks, including a quantitative evaluation of the degree
of risk associated with various exposure pathways, is presented in the R report.

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting the
response action selected in this ROD, may present an inmnent and substantial endangerment to public health,
wel fare, or the environnent.

REMEDI AL ACTI ON OBJECTI VES

Remedi al action objectives are specific goals to protect human health and the environnent. These objectives
are based on available information and standards such as applicable or rel evant and appropriate requirenments
(ARARs) and risk-based | evel s established in the risk assessnment. The potential exposure routes and risks
associ ated with contam nated groundwater at the Site were evaluated in the risk assessment.

The follow ng remedi al action objectives were established for the H ggins D sposal Site

(1) To capture and treat the contami nated groundwater at the Site for the
purposes of restoring the aquifer to the nost stringent Federal and State s
(MCLs) and pronul gated State groundwater quality standards;

(2) To control the migration of the contam nated groundwater for the purpose
of limting future off-site mgration; and

(3) To minimze the potential for direct exposure of the popul ace to the
cont am nat ed groundwat er.

As stated previously, groundwater flow and contaninant transport in the fractured bedrock aquifer systemis
extrenely conplicated. Defining the precise |ocation of fractures conveying contamni nants whi ch have al ready
mgrated off of the property and renoving all contam nants from bedrock fractures mght not be

feasible. Therefore, the groundwater renedi ation goal is to capture and treat the bul k of the contam nation
on the property to restore the aquifer to s and to linit future contam nant mgration off of the property to
the extent practicable, given the conplicated nature of Site geol ogy.

Nurerical values for Federal and State MCLs and State groundwater quality standards can be found in
Tabl e 14.

It should be noted that sone surface soil sanples exceeded State of New Jersey Soil Ceanup Criteria for PCBs
and arsenic. There was one exceedance (7.5 ppn) of the PCB standard (.49 ppn) out of seven data points in
the indoor riding ring and there were two exceedances (26.3 ppmand 32.2 ppm) of the arsenic standard (20



ppm) out of 8 sanples in the naintenance building area. However, EPA re-sanpled the soil in the maintenance
building area in the fall of 1996 which indicated no exceedances of the arsenic standard. Even based on the
sanples with the exceedances, the risk assessnment illustrated that the risk froningestion/inhalation of these
surface soils was within EPA's acceptabl e risk range. Therefore, EPA recommends no further action for the
soils. From NJDEP' s perspective, however, the soil exceedances fromthe first sanpling event during the R,
nmust be addressed by renediation or by institutional controls such as a Declaration of Environnental
Restriction (DER).

DESCRI PTI ON OF REMEDI AL ACTI ON ALTERNATI VES

CERCLA °121(b)(1), 42 U.S.C. °9621(b)(1), mandates that a renedial action nust be protective of human health
and the environnent, cost-effective, and utilize pernmanent solutions and alternative treatnent technol ogies
or resource recovery technol ogies to the maxi mum extent practicable. Section 121(b)(1l) al so

establi shes a preference for remedial actions which enploy, as a principal element, treatment which
permanently and significantly reduces the volune, toxicity, or nobility of the hazardous substances,
pollutants and contam nants at a site. CERCLA °121(d), 42 U.S.C °9621(d), further specifies that a remedi al
action nust attain a |level or standard of control of the hazardous substances, pollutants, and contaninants,
which at |east attains ARARs under federal and state |laws, unless a waiver can be justified pursuant to
CERCLA ° 121(d)(4), 42 U.S. C °9621(d)(4).

EPA's FS Report evaluated, in detail, five renedial alternatives for addressing the threat to the drinking
water supply located in the vicinity of the Site. Cost and construction tine, anong other criteria, were
eval uated for each renedial alternative. The time to inplement a remedial alternative reflects the estinated
time required to construct the renedy. The estimates do not include the time to negotiate with potentially
responsi bl e parties, prepare design docunents, or procure contracts.

The renedial alternatives are:
Alternative 1. No Action

Estimated Capital Cost:$0

Estimated Annual O & M Cost (Years 1 - 5): $102, 600
Esti mat ed Annual O8M Cost (Years 6 - 30):$43, 200
Esti mated Total Present Worth Val ue: $723, 503
Estimated | npl ementation Period: None

The Superfund programrequires that the "no-action" alternative be considered as a baseline for conparison
with other alternatives.

The no-action alternative does not provide treatment or containment of contam nated groundwater. Under this
alternative, contam nated groundwater could potentially mgrate off of the Site, possibly reachi ng hunan and
ecol ogi cal receptors (i.e., residents using well water). Long-term nonitoring would be conducted, including
tap water sanpling and sanpling of groundwater to nonitor contam nant concentrations renaining on the
property and migrating off of the property. It should be noted that the annual O%M costs are nore expensive
inthe first five years since nonitoring well sanpling would be performed quarterly

during that tine frame, and then annually thereafter.

Since this alternative may result in hazardous substances remaining at the Site above heal t h-based |l evels, a
review will be conducted within five years after comencenent of the renedial action to ensure that it
continues to provide adequate protection of human health and the environnent.

Alternative 2: Limted Action: Uilization of Existing Supply Well and Carbon Filtrati on System

Option 2A: Maintain Residential Carbon Treatnent Systens

Esti mated Capital Cost: $6, 300
Estimated Annual O8M Cost (Years 1 - 5): $106, 100



Estimated Annual O8M Cost (Years 6 - 30): $46, 700
Esti mated Total Present Worth Val ue: $769, 205
Estimated | npl ementation Period: 3 nonths

Option 2B: Connect Residences to Public Water

Esti mat ed Capital Cost: $381, 750

Estimated Annual O & M Cost (Years 1 - 5): $85, 640
Estimated Annual O & M Cost(Years 6 - 30): $26, 240
Esti mated Total Present Wrth Val ue: $914, 321
Estimated | npl ementation Period: 18 nonths

Alternative 2 involves utilizing the H ggins' existing water supply well for ground water extraction; it

woul d be punped at the usual rate for their donestic and business uses, approximately 4 - 5 gallons per
mnute (gpm during various staggered tinme intervals (i.e., punping would be dependent on the needs of the
resi dents and businesses on the Site). The existing carbon filtration systens would be naintained for
groundwat er treatnent. Goundwater on the property would be nonitored utilizing the bedrock nonitoring wells
and the Hi ggins' water supply well would be nonitored via tap water sanpling.

Under this alternative, one of two options would be inplenented to provide a potable water supply for the

el even Laurel Avenue residences described earlier. Option 2A consists of nmaintaining the existing carbon
filtration systens at the residences (which are probably either carbon or Culligan units) and installing
treatnment systens at the three residences which do not currently have treatment systens. This option would
al so include annual nonitoring of the tap water. It should be noted that the party inplenmenting this remedy
(i.e., either the Governnent or the PRPs) would be responsible for the expenses associated with these
activities. Qption 2B consists of connecting the Laurel Avenue residences to public water. Tap water
sanpling woul d not be necessary in this case. Under this option, costs for public water would be the
responsibility of the residents

Since this alternative may result in hazardous substances remaining at the Site above heal t h-based |l evels, a
review will be conducted within five years after comencenent of the renedial action to ensure that it
continues to provide adequate protection of human health and the environnent.

Alternative 3: Goundwater Extraction Systeni Treatnment at H ggins' Farm
Option 3A: Miintain Residential Carbon Treatnent Systens

Estimated Capital Cost: $1, 400, 200

Estimated Annual O8M Cost (Years 1 - 5): $204, 100
Estinmated Annual O8&M Cost (Years 6 - 30):$144, 700
Esti mated Total Present Worth Val ue: $3, 270, 000
Esti mated | npl ementation Period: 20 nonths

Option 3B: Connect Residences (including Hggins) to Public Water

Estimated Capital Cost: $1, 763, 400

Estimated Annual O8M Cost (Years 1 - 5): $177,200
Estimated Annual O8&M Cost (Years 6 - 30):$117, 800
Esti mated Total Present Worth Val ue: $3, 330, 000
Esti mated | npl emrentation Period: 20 nonths

Alternative 3 involves the installation of new extraction wells and piping the groundwater to the H ggins
Farm Site for treatnent and disposal. As previously discussed, the Hggins Farm Site is another Superfund
site, located in close proximty to the H ggins Disposal Site. Both of these sites are owned by difford
and Lizbeth H ggins. Furthernore, the two sites have simlar groundwater contami nation. A 100 gpm waste
water treatnent plant (WMP) is currently under construction at that Site and is expected to be operational
by the end of 1997.



Approxi mately 10 gpm woul d be conveyed to the H ggins Farm WMP. A punp station and pipeline would be
constructed to convey the extracted water. The pipeline would be located within existing pipeline easenents
situated between the Hi ggins Farmand H ggins D sposal Sites. It is estimated that approxi mately 14, 000
linear feet of pipeline would be necessary. Currently, the following treatment systens are available at the
H ggi ns Farm WAMP: flow equalization, precipitation/clarification), filtration, air stripping, ion exchange
and pH adjustment. |f necessary, the H ggins Farm WMP woul d be enhanced with additional granular activated
carbon contactors. This nmay be necessary because the concentrations of SVOCs are higher at the H ggins

Di sposal Site than at the Hggins Farm Site, and the treated groundwater would be di scharged to an on-site
pond, which then discharges to Carters Brook. Since the discharge is to a surface water body, it would be
necessary to achi eve discharge |levels established in

accordance with the National Pollutant Discharge Elimination System under the Cean Water Act.

As in Alternatives 1 and 2, groundwater on the property would be nmonitored utilizing the bedrock nonitoring
wells. Under this alternative, one of two options would be inplemented to address the potable water supply
for the H ggins and Laurel Avenue residences. Option 3A consists of maintaining the existing carbon
filtration systens at the H ggins' and the Laurel Avenue residences (residences w thout systens woul d be
supplied with the systens). The H ggins would be assured of a water supply (in case their well were to go
dry due to the punping of the extraction wells) by diverting water fromthe new extraction wells to their
wat er storage tank. This option would also include nonitoring of the tap water

Option 3B consists of connecting the H ggins' and the Laurel Avenue residences to public water. No tap water
sanpling woul d be necessary in this case.

It should be noted that costs and inplenentation tinmes for both options have been revised fromthe
information presented in the spring 1997 Proposed Plan. The revised costs reflect the installation of the
pipeline in the current easenent |ocations, and also reflect the additional O8M costs that would be spent at
the H ggins Farm WMP associated with treating the additional 10 gpmflow (such as additional chenicals used
in the treatment process and additional sludge disposal). Overall, these additional costs represent an

i ncrease of approximately 1.1 mllion dollars in the present worth of Options 3A and 3B

It is anticipated that inplenentation of the groundwater extraction and conveyance system woul d occur once
the landfill is addressed through the planned renoval activities. Renoval of this source of groundwater
contamination will allow the remedy to be optinally designed, based on actual residual contaminant levels in
the groundwater. However, connection of the Hi ggins and the Laurel Avenue residents to public water is
expected to occur in as expeditiously as practicable.

Since this alternative may result in hazardous substances remaining at the Site above heal t h-based | evels, a
review will be conducted within five years after comencenent of the renedial action to ensure that it
continues to provide adequate protection of human health and the environnent.

Alternative 4. Goundwater Extraction SysteniOn-Site Treatnent & D sposa
Option 4A: Maintain Residential Carbon Treatnent Systens

Esti mated Capital Cost: $1,118,175

Estimated Annual O8M Cost (Years 1 - 5): $307, 300
Esti mat ed Annual O8M Cost (Years 6 - 30):$247, 900
Esti mated Total Present Worth Val ue: $4, 146, 146
Estimated | nplenmentation Period: 4 years

Option 4B: Connect Residences to Public Water

Estimated Capital Cost: $1, 493, 625

Esti mat ed Annual O8M Cost (Years 1 - 5): $282, 200
Esti mat ed Annual O8M Cost (Years 6 - 30):$222, 800
Esti mated Total Present Worth Val ue: $4, 239, 026
Estimated | nplenmentation Period: 4 years



Alternative 4 mainly differs fromA ternative 3 in that a new WWMP would be built on the H ggins D sposa
property as opposed to building a pipeline fromthe H ggins D sposal property to the H ggins Farm property.
This new WAMP woul d include flow equalization, precipitation/clarification, filtration, air stripping, carbon
adsorption, ion exchange, and pH adjustnment. Since the treated groundwater woul d be di scharged to a surface
water body (i.e., the Dirty Brook), it would be necessary to achi eve discharge | evels established in
accordance with the National Pollutant D scharge Elinmination System under the O ean Water Act. Therefore

the treatnment systemwould be designed to neet the anti-degradation criteria for Dirty Brook; for each

chem cal, the nost stringent val ue between the New Jersey Anbient Surface Water Quality Criteria (AWX) and
the Federal AWXC

Under Options A and B, the Hi ggins would be supplied with the treated water fromthe new WMP. G oundwat er
on the property would be nonitored utilizing the bedrock nmonitoring wells. No tap water sanpling at the

H ggi ns' househol d woul d be necessary since their water supply, comng fromthe new WMP, woul d al ready be
nonitored as part of the WMP s operation and nai ntenance program ption 4A al so consists of naintaining the
existing carbon filtration systens (and installing three new systens at the residences currently |acking
thenm) at the neighboring Laurel Avenue residences. Annual tap water nonitoring at these resi dences woul d be
required

Under Option 4B, the other Laurel Avenue residences would be hooked up to public water. No tap water
sanpling woul d be necessary in this case.

It is anticipated that inplenentation of the groundwater extraction and treatnent system woul d occur once the
landfill is addressed through the planned renoval activities. Renoval of this source of groundwater
contamination will allow the remedy to be optinally designed, based on actual residual contaminant levels in
the groundwater. However, connection of the Hi ggins and the Laurel Avenue residents to public water is
expected to occur as expeditiously as practicable.

Since this alternative may result in hazardous substances remaining at the Site above health-based | evels, a
review will be conducted within five years after comencenent of the renedial action to ensure that it
continues to provide adequate protection of human health and the environnent.

SUMVARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

In selecting a renedy, EPA considered the factors set out in CERCLA °121, 42 U. S. C °9621, by conducting a
detail ed anal ysis of the viable renedial alternatives pursuant to the NCP, 40 CFR °300.430(e)(9) and EPA's
OSWER Directive 9355.3-01. The detail ed analysis consisted of an assessnent of the individual alternatives
agai nst each of nine evaluation criteria and a conparative anal ysis focusing upon the rel ative performance of
each alternative against those criteria

The followi ng "threshold" criteria are the nost inportant and nust be satisfied by any alternative in order
to be eligible for selection

1 Overal |l protection of human health and the environnment addresses whet her
or not a renedy provi des adequate protection and descri bes how ri sks posed
t hrough each exposure pat hway (based on a reasonabl e maxi mum exposure
scenario) are elimnated, reduced, or controlled through treatnent,
engi neering controls, or institutional controls

2. Conpl i ance with ARARs addresses whether or not a remedy woul d neet al
of the applicable (legally enforceable), or relevant and appropriate
(pertaining to situations sufficiently simlar to those encountered at a
Superfund site such that their use is well suited to the site) requirenents
of federal and state environmental statutes and requirenents or provide
grounds for invoking a waiver

The followi ng "primary bal ancing” criteria are used to nmake conparisons and to identify the major trade-offs
bet ween al ternatives:



3. Long-term effecti veness and pernmanence refers to the ability of a renedy
to maintain reliable protection of human health and the environnment over
tine, once cleanup goals have been met. It also addresses the magnitude
and effectiveness of the measures that nay be required to manage the risk
posed by treatnent residuals and/or untreated wastes.

4. Reduction of toxicity, nobility, or volume through treatnent refers to a
renmedi al technol ogy's expected ability to reduce the toxicity, nobility, or
vol ume of hazardous substances, pollutants or contaminants at the site

5. Short-term effectiveness addresses the period of tine needed to achieve
protection and any adverse inpacts on human health and the environment
that may be posed during the construction and inpl enentation periods unti
cl eanup goal s are achi eved.

6. Inpl emrentability refers to the technical and admnistrative feasibility of
a renedy, including the availability of materials and servi ces needed

7. Cost includes estimated capital and operati on and mai nt enance costs, and
the present-worth costs

The followi ng "nmodifying" criteria are considered fully after the fornmal public comrent period on the
Proposed Plan is conplete

8. State acceptance indi cates whether, based on its review of the RI/FS
reports and the Proposed Plan, the State supports, opposes, and/or has
identified any reservations with the selected alternative

9. Community acceptance refers to the public's general response to the
alternatives described in the Proposed Plan and the RI/FS reports. Factors
of comunity acceptance to be discussed include support, reservation, and
opposition by the comrunity.

A conparative analysis of the remedial alternatives based upon the evaluation criteria noted above foll ows.
Overall Protection of Human Heal th and the Environnent

Alternative 1, the no-action alternative, would not protect human health or the environnent because there
woul d not be any imedi ate reduction in risk or in the toxicity, mobility, or volume of the contam nants.

Nat ural attenuation to reduce the contam nant concentrations to Federal and State s woul d take many years and
t he bedrock contam nation mght never achieve the renedial requirenents. Thevolune of groundwater

contam nated woul d al so increase with tinme, due to the continued mgration of contamnants. In addition
surface water would continue to receive discharges of contam nated groundwater fromthe aquifer. Although
nost residents have tap water treatnment systens, the maintenance of the systens cannot be guaranteed under
the no-action alternative. Therefore, there could be human exposure to contani nated groundwater, presenting
an unacceptabl e ri sk

Alternative 2, limted action, affords sonme protection of human health since an alternative potable water
supply woul d be ensured by either providing city water to the residents or by nmaintaining the tap water
treatnent systenms. However, because the extraction systemutilized in this alternative is the H ggins'
supply well, which only punps according to the needs of the H ggins' household and the Hasty Acres Riding

A ub, the full or necessary anmount of contami nated groundwater will not be extracted fromthe aquifer (as in
Alternative 1). Therefore, contam nated water will likely continue to migrate into other portions of the
aqui fer systemand increase the volune of contam nated groundwater. In Alternative 2, there would be ninim
reduction in risk and in the toxicity; nobility, or volume of the contaninants. Natural attenuation to
reduce the contam nant concentrations to Federal and State s would take nany years and the

bedr ock contami nation mght never achieve the remedial requirenents. Surface water would al so continue to



recei ve di scharges of contam nated groundwater fromthe aquifer.

Conversely, Alternatives 3 and 4 provide protection of human health and the environnment by actively and
continuously controlling contam nant nmigration, as well as by providing a potable water supply (as in
Alternative 2).

Conpl i ance wi th ARARs

Federal and State drinking water standards (maxi num contam nant |evels, or MCLs) and the promul gated State
groundwat er quality standards are chenical -specific ARARs for the Site (see Table 14). Federal MILs were
sel ected as the renedial requirenent for groundwater renedi ati on except when nore stringent State MCLs and
groundwat er quality standards exist, in which case the State requirement was selected. Aternatives 1 and 2
are not expected to nmeet chemical -specific ARARs in groundwater as neither involves active, continuous
remedi ati on methods. The limted punping of the H ggins' well and natural flushing of groundwater may
eventually result in achievement of ARARs in groundwater. The time frane is unknown, but woul d be expected
to take nmany years. The active extraction systemrequired under Alternatives 3 and 4 woul d provi de the best
possi bl e renedi ati on systemfor the groundwater contam nant plune. The groundwater extraction schene in
Alternatives 3 and 4 would create a capture zone far nore extensive than utilizing the H ggins' water supply

well. The systemunder Alternatives 3 and 4 woul d be designed to create a capture zone enconpassing the
entire Site. It would allow |less contamnation to mgrate off-site and extract a greater vol une of
contanm nation. It must be enphasized that this groundwater contam nation problemexists in a fractured

bedrock aquifer and extraction of contam nated groundwater from such aquifers is often difficult.
Additionally, renoval of contam nants to achieve the MCLs in such situations is also difficult. However,
hi ghly fractured zones were encountered during Rl work and the hydrol ogi ¢ nodeling and aquifer tests
perforned during the R indicate that properly placed extraction wells would create a |arger capture zone
than currently exists due to the Hggins' water supply well and such a systemwould be able to achieve
significant decreases in contamnant |levels over tine. The tinme frame for Alternatives 3 and 4 to achi eve
conpl i ance with chem cal -specific ARARs in the underlying bedrock aquifer is undeterm ned. Renoval of the
landfill, which is a continuing source of groundwater contamination, is critical for achieving ARARs and
remedi al action objectives. However, because Alternatives 3 and 4 are aggressive, active approaches to
attaining ARARs in the aquifer, utilizing more wells and extracting a greater volune of contani nated water,
greater decreases in contam nant | evels can be expected in significantly less time conpared to Alternatives 1
and 2.

As di scussed above, Alternatives 3 and 4 include surface water discharge of treated groundwater. The
prelimnary discharge criteria for Alternative 3 were devel oped for the H ggins Farm WMP (see Table 15).

Li ke that WMP, the discharge criteria for a new WMP under Al ternative 4 would be based on prevention of
degradation of the receiving water body. The selected discharge requirenents are generally the Federal

Anbi ent Water Quality Criteria (FAWX) under the O ean Water Act. However, for those conpounds for which the
| aboratory anal ytical detection linmt (MDL) is greater than the FAWXC, conpliance with the FAWXC will be
shown t hrough neasurenents neeting the | owest MDL avail abl e through EPA contract |aboratory program In
addition, for certain conpounds, an anti-degradati on based val ue may be applicable. This is due to a O ean
Water Act requirement to mninmze degradation of existing water quality (i.e., the discharge limt should not
be hi gher than the anbient concentration in the strean). The discharge fromthe groundwater treatnment system
will be designed to neet the FAWX and the anti-degradation linit.

Alternatives 3 and 4 are expected to achieve other ARARs including the Resource Conservation and Recovery Act
(RCRA) requirenents for treatment facilities, the Department of Transportation (DOT) requirenents for
off-site transportati on of any residual materials, and the New Jersey Solid and Hazardous Waste Regul ati ons
and the Cccupational Safety and Health Act (OSHA). In addition, the operation of the treatnent systemin
Alternatives 3 and 4 will conply with Federal and State air standards.

Long- Term Ef f ecti veness and Pernanence
Alternatives 1 and 2 would not renmove or contain contam nants in the groundwater in a continuous or active

manner. Contami nants would likely continue to mgrate and i ncrease the volune of contam nated groundwater.
The no action and limted action alternatives are not considered to be effective over the |ong-term because



contam nated groundwater, other than that captured via the H ggins' supply well, renmains on-site and is
likely to continue to migrate off of the H ggins' property. These alternatives will require long-term
noni tori ng and sanpl i ng.

Al t hough sone contamination nmay remain in fractures at the end of the renmediation time period, Alternatives 3
and 4 are expected to be generally effective in providing cleanup of the aquifer.

Options A and B under Alternatives 2, 3, 4 provide a potable water supply for the residents. Option B
provision of a waterline and hookups to the public water system is a nore pernanent renedy whereas Qption A
requires long-term mai ntenance of carbon filters to ensure potable, drinkable water. Therefore, Qption B
provi des greater long-termeffectiveness and pernmanence than Qption A

Since all of the alternatives may result in hazardous substances remaining at the Site above heal t h- based
levels, a revieww Il be conducted within five years after commencenent of the renedial action to ensure that
it continues to provide adequate protection of human health and the environment.

Reduction in Toxicity, Mbility, or Volunme Through Treat nent

Alternatives 1 and 2 would not provide for any active, continuous mechanisms for the total containment,
renmoval , treatnent, or disposal of contam nated groundwater. Alternatives 1 and 2 rely on the limted
punpi ng and extraction of groundwater dependent upon the water usage needs of the H ggins' househol d and

the Hasty Acres Riding ub to promote reduction in nobility or volune. Because, of the carbon filter on the
H ggins' supply well, there would al so be sonme reduction in toxicity. However, due to the limted effect of
the Hggins' well, contamnants would continue to mgrate to off-site areas as well as into

deeper fractures of the bedrock resulting in an increase in the volunme of contam nated groundwater

Alternatives 3 and 4 are expected to nore effectively reduce the toxicity, mobility and vol une of
contam nants in the groundwater through treatnent. Due to the nature of fractured bedrock, sone
contami nation may remain in the interconnecting fractures of the bedrock and may continue to mgrate.
However, the anmount would be significantly |less than under Alternatives 1 and 2

Short - Term Ef f ecti veness

Alternatives 1 and 2 provide |limted protectiveness in the short-term However, since Alternative 1 only
requires sanpling and Alternative 2 only requires sanpling and nai ntenance, they could essentially be

i npl enented i medi ately. However, under these two alternatives, groundwater may continue to migrate off
of the H ggins' property which continues to present a risk to those residents utilizing the aquifer for
pot abl e wat er

The time required to inplement Alternative 3 is estimated to be 20 nmonths. During this tine, the risks are
estimated to be the sane as for Alternative 1. Upon systemstartup, this alternative will imediately begin
to further limt groundwater contam nant migration. However, due to the nature of the fractured

bedrock and the difficulty in renediating contam nated groundwater within these fractures, specific tine
frames for remedi ati on of the groundwater cannot be deternined

The time required to inplement Alternative 4 is approxi mately four years since building a waste water
treatment plant is nmore conpl ex than building a pipeline and nmaki ng minor nodifications to an existing waste
water treatnent plant. During this tinme, the risks are estimated to be the sane as for Alternatives 1, 2, and
3. Upon systemstartup, this alternative will also inmmediately begin to limt groundwater contam nants from
mgrating. However, as with Alternative 3, the nature of the fractured bedrock and the difficulty in
remedi ati ng the contam nated groundwater within these fractures renders it difficult to specify a tine frane
for renediation of the groundwater

It is anticipated that inplenentation of the groundwater extraction and conveyance and treatment conponents
of Alternatives 3 and 4 would occur once the landfill is addressed through the planned renmoval activities.
Removal of this source of groundwater contam nation will allow the remedy to be optinally

desi gned, based on actual residual contam nant |evels in the groundwater. However, connection of the Higgins



and the Laurel Avenue residents to public water is expected to occur as expeditiously as practicable.
I npl enentability

Mnimal effort would be required to performthe sanpling under Alternatives 1 and 2. The wells to be used
for sanpling already exist. The pipeline, punp station, and potential treatnent plant nodifications proposed
under Alternative 3 involve standard construction practices and based upon di scussions with the

desi gners of the H ggins Farm WMP, capacity for contam nated groundwater from H ggins D sposal wll be
avai l able. However, Alternative 3 will also involve coordination with local authorities as well as private
property owners since access to easenents would be required for both the installation and operation and

mai nt enance of the pipeline. Aternative 4 involves standard construction practices and woul d be technically
easily inplenentabl e, although space to construct such a facility at the H ggins property is limted.

The extraction wells proposed under Alternatives 3 and 4 can be designed and installed relatively easily.
The effectiveness of the groundwater punping will be dependent upon the placenent of the extraction wells in
productive fracture zones. Information obtained during the R indicates sone very productive zones.

However, it must be noted that it may not be possible to punp all of the contam nated groundwater fromthe
fractured bedrock. |f necessary, further remedial neasures, such as installing additional wells can be
easily inpl enment ed.

Mai nt enance of the carbon filters under option A of Alternatives 2, 3, and 4 is also easy to inplenent.
Installation of the public water pipeline extension and connections (option B) is also a sinple engineering
task, but would require coordination with [ocal officials.

Cost

The present-worth costs are cal cul ated using a discount rate of 8 percent. The estinmated capital, annua
&M and present-worth costs for each of the alternatives are summari zed bel ow.

Alternative Capi tal Cost Operation and Present -

Mai nt enance Cost Wrth Cost

1 $0 $102, 600 (Years 1-5) $723, 503
$43, 200 (Years 6-30)

2A $6, 300 $106, 100 (Years 1-5) $769, 205
$46, 700 (Years 6-30)

2B $381, 750 $85, 640 (Years 1-5) $914, 321
$26, 240 (Years 6-30)

3A $1, 400, 200 $204, 100 (Years 1-5) $3, 270, 000
$144, 700 (Years 6-30)

3B $1, 763, 400 $177,200 (Years 1-5) $3, 330, 000
$117, 800 (Years 6-30)

4A $1, 118, 175 $307, 300 (Years 1-5) $4, 146, 146
$247,900 (Years 6-30)

4B $1, 493, 625 $282, 200 (Years 1-5) $4, 239, 026

$222,800 (Years 6-30)

For purposes of this analysis, calculations were based upon the assunption that the alternatives will have a
30-year useful life.

St at e Accept ance
The State of New Jersey does not concur with EPA's position of no further action for the soils. The State of

New Jersey does concur with EPA's sel ected remedy provided that EPA remedi ates any hazardous substances that
could contribute to exceedances of the NJDEP groundwater standards (i.e., the landfill).



Communi ty Accept ance

EPA solicited input fromthe community on the renedial alternatives proposed for the H ggins D sposal Site.
Wil e the community was supportive of that portion of the renmedy consisting of extension of existing public
wat er, the community expressed concerns with regard to the groundwater extraction and

conveyance system The attached Responsiveness Summary addresses the comments received during the public
comrent peri od.

SELECTED REMEDY

Based upon consideration of the results of the RI/FS, the requirenents of CERCLA, the detailed analysis of
the alternatives, and public comments, EPA has deternmined that Alternative 3B is the appropriate renedy for
the Site, because it best satisfies the requirenments of CERCLA ° 121, 42 U.S. C. °9621, and the NCP' s

nine evaluation criteria for remedial alternatives, 40 CFR ©300.430(e)(9). This renedy is conprised of the
foll owi ng conponents:

. Renedi ati on of contam nated groundwater to Federal and State Maxi num Contam nant Levels and
al so to groundwater quality standards promul gated
by the State of New Jersey.

o Installation of on-site wells for the extraction of the contam nated
gr oundwat er .

. Conveyance of the extracted groundwater via a pipeline to the Higgins
Farm Superfund Site for treatnent, with discharge to surface water.

. If necessary, the on-site groundwater treatnent systemat the H ggins Farm
Site will be enhanced through the addition of granular activated carbon.

. Connection of the ten neighboring residents on Laurel Avenue who use
private well water to a public water supply. Public water would al so be
provided to the Hggins famly. This would be acconplished through the
extension of the existing Eizabethtown Water Conpany pipeline.

. I mpl erent ati on of an environnental nonitoring programto ensure the
overal | effectiveness of the renedy.

. Fi ve-year reviews of the Site pursuant to CERCLA

The selection of this remedy is based on the conparative analysis of the alternatives di scussed above and
provi des the best bal ance of tradeoffs with respect to the nine evaluation criteria.

It is anticipated that inplenentation of the groundwater extracti on and conveyance systemw || occur once the
landfill is addressed through the planned renoval activities. Renoval of this source of groundwater
contamination will allow the remedy to be optinally designed, based on actual residual contaminant |levels in
the groundwater. However, connection of the H ggins and the Laurel Avenue residents to public water is
expected to occur in as expeditiously as practicable.

STATUTORY DETERM NATI ONS

As was previously noted, CERCLA °121(b)(1), 42 U S.C °9621(b)(1), nandates that a renedial action nust be
protective of hunman health and the environnent, cost-effective, and utilize permanent sol utions and
alternative treatnent technol ogies or resource recovery technol ogies to the nmaxi num extent practicable.
Section 121(b)(1) also establishes a preference for renedial actions which enploy treatnent to permanently
and significantly reduce the volune, toxicity, or nobility of the hazardous substances, pollutants, or
contaminants at a site. CERCLA ° 121(d), 42 U S. C °9621(d), further specifies that a renmedial action nust
attain a degree of cleanup that satisfies ARARsS under federal and state |aws, unless a waiver can be



justified pursuant to CERCLA ° 121(d)(4), 42 U S.C. °9621(d)(4).

For the reasons discussed bel ow, EPA has determined that the selected remedy meets the requirenents of CERCLA
0121, 42 U S.C °9621.

Protection of Human Heal th and the Environnent

The sel ected renmedy protects human health and the environment in terns of both the extraction and treatnent
systens. By controlling contami nant mgration on and off of the Site and supplying potable water fromthe
public water system exposures would be prevented at the Site and nei ghboring Laurel Avenue

receptors. However, it should be recognized that the contamnation is in a fractured bedrock system and the
possibility exists that some of the contanmination that has already nmigrated into the deep fractures may not
be able to be extracted and may continue to migrate. However, the extraction systemwoul d be designed to
contain the plune of contamination and actively extract the greatest anmount of contam nated water possible.

In addition, the effluent fromthe groundwater treatnment systemat the H ggins Farm Site woul d neet surface
wat er di scharge requirenments that are considered to be protective of hunman health and the environnent.

Furthernore, by providing a permanent, alternative source of potable water through extension of the existing
water line, the selected renedy protects human health through elimnation of residential exposure to
cont ani nat ed groundwat er.

Conpl i ance wi th ARARs

The sel ected renmedy will be designed to achieve conpliance with the chem cal -specific ARARs for the discharge
to surface water at the Hggins Farm Site, and woul d be designed to attenpt to neet ARARs for renediation of
all of the contami nated groundwater. It is possible, however, that due to the nature of the fractured
bedrock, all groundwater standards nay not be achieved (i.e., contam nated groundwater that has al ready
mgrated into deep fracture zones). However, for contam nated groundwater in the overburden (i.e., the
unconsol i dat ed deposits above the bedrock) and in a substantial part of the fractured bedrock, this
alternative is expected to achi eve ARARs.

The selected remedy will also be designed to neet other chemical-specific, action-specific and
| ocation-specific ARARs, as discussed under Summary of Conparative Analysis of Aternatives, above, and as
provided in Table 16.

Cost - Ef f ecti veness

The selected renmedy is cost-effective as it has been determ ned to provide the greatest overall |ong-term and
short-termeffectiveness in proportion to its present worth cost, $3.3 mllion. Aternative 4, which would
require construction of a new WMP, would cost approxi mately $900,000 nore than the selected renedy. Wile
the selected renedy is nore expensive than the no action and limted action alternatives, the selected renedy
achi eves far greater protection of hunman health and the environnent. Furthernmore, while the selected renedy
is nore expensive than Alternative 3A it provides a permanent potable water supply rather than relying on

| ong-term mai nt enance of carbon filters.

Utilization of Permanent Solutions and Alternative Treatnent Technol ogies to the Maxi num Extent Practicabl e
The sel ected renedy represents the maxi mum extent to which pernanent solutions and alternative treatnent
technol ogi es can be utilized in a cost-effective manner for the H ggins Disposal Site. Furthernore, the
sel ected renedy provides the best balance of tradeoffs with respect to the nine evaluation criteria.

Preference for Treatment as a Principal El ement

The sel ected remedy satisfies the statutory preference for treatment as a principal elenment. The selected
remedy utilizes treatnment to reduce levels of contam nation in groundwater to achi eve ARARs, to the extent



practicabl e.
DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan for the Site was released to the public in May 1997. This Plan identified Alternative 3B
as the preferred alternative to address the groundwater contanination at the H ggins D sposal Site. Upon
review of all comments submtted, EPA revised the costs associated with Alternatives 3A and 3B. As
previously described, the present worth of Alternative 3A increased from $2,181, 322 to $3, 270,000, while the
present worth of Alternative 3B increased from $2,241,712 to $3,330,000. However, it should be noted that
the overall intent of the selected renedy did not change fromthe Proposed Pl an.
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RES| DENTI AL WELL SAMPLI NG RESULTS

Location

81
(Unfiltered Sanple)

85
(Unfiltered Sanple)

95
(Unfiltered Sanple)
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TABLE 2

Chem cal s Detected

Chl orof orm
Cal ci um
Chrom um
Copper

Sodi um

Chl orof orm
Cal ci um
Copper

Sodi um
Lead

Zi nc

1, 1- Di chl or oet hyl ene

1, 1- D chl or oet hane

C s 1, 2-Dichl oroet hyl ene
Chl orof orm

1,1, 1-Trichl or oet hane
Car bon tetrachl ori de

Tri chl or oet hyl ene

1, 2- D chl or oet hane
Tetrachl or oet hyl ene

1,1, 2, 2- Tetrachl or oet hane
1,1, 7, Tri chl or oet hane

Cal ci um

Copper

Iron

Magnesi um

Sodi um

Lead

Concentration (ppb)

2
7000
10
207
7000

1.7
10000
28
8000
3.8
501

NOORLRRFRPREFPWEFOO
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N
©

24000
169
133
11000
19000
3.8



TABLE 2 (Conti nued)

Locati on Chemi cal s Detected Concentration (ppb)
102 Chl orof orm 2.7
(Filtered Sanple) Carbon tetrachl ori de 0.6
1,1, 2-Tri chl or oet hane 0.9
Cal ci um 10000
Chrom um 12
Copper 95
Sodi um 10000
Zinc 138
104 Chl or of orm 0.3
(Unfiltered Sanpl e) Tet rachl or oet hyl ene 2.7
Cal ci um 8000
Chrom um 22
Copper 84
Sodi um 8000
Lead 3.5
Zinc 219
110 Cal ci um 10000
(Unfiltered Sanpl e) Copper 152
Iron 258
Magnesi um 5000
Manganese 43
Sodi um 10000
Lead 10.9

Zi nc 84



TABLE 2 (Conti nued)

Locati on Chemi cal s Detected Concentration (ppb)
82 1, 1- Di chl or oet hyl ene 29
(Unfiltered Sanpl e) 1, 1- D chl or oet hane 10
Trans 1, 2- Di chl or oet hyl ene 12
C s 1, 2-Di chl or oet hyl ene 37
1,1, 1-Tri chl or oet hane 98
Carbon Tetrachl ori de 26
1, 2- Di chl or opr opane 0.3
1, 2- D chl or oet hane 3.3
1,1, 2, 2- Tetrachl or oet hane 76
Chl orof orm 200
Trichl or oet hyl ene 230
Tetrachl or oet hyl ene 200
1,1, 2-Tri chl or oet hane 22
Trichlorotrifluoroethane 12
Di i sopropyl et her 20
Cal ci um 25000
Copper 141
I ron 232
Pot assi um 11000
Magnesi um 11000
Sodi um 20000
Lead 5.5
121 1, 1- D chl or oet hane 0.5
H ggi ns' Property C s 1, 2-Di chl oroet hyl ene 1.0
(Filtered Sanple) Chl or of orm 30
1,1, 1- Tri chl or oet hane 0.2
Carbon tetrachl ori de 0.9
Trichl or oet hyl ene 1.1
1, 2- Di chl or oet hane 0.6
Tet rachl or oet hyl ene 0.4
1,1, 2, 2-Tetrachl or oet hane 3.6
1, 1, 2-Tri chl or oet hane 1.5
Cal ci um 43000
Copper 91
Magnesi um 17000
Sodi um 16000

Zi nc 2880



Locati on

122
(Unfiltered Sanple)

87
(Unfiltered Sanple)

TABLE 2 (Conti nued)
Chenmi cal s Det ect ed

Chol orof orm
Cal ci um
Magnesi um
Sodi um

Zi nc

1, 1- D chl or oet hyl ene

1, 1- D chl or oet hane

Trans 1, 2- Di chl or oet hyl ene
G s 1, 2-Di chl or oet hyl ene
Chl or of orm

1,1, 1-Tri chl or oet hane
Carbon tetrachl oride

Tri chl or oet hyl ene

1, 2- D chl or oet hane

1,1, 2-Tri chl or oet hane

Cal ci um

Copper

Sodi um

Lead

Concentration (ppb)

0.6
13000
9000
8000
189
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13000

7000
5.2



SUMVARY OF | NDOCR SURFACE SO L SAMPLES

CHEM CAL
VOLATI LE ORGANI CS

Acet one

Chl orof orm

1,1, 2, 2-Tetrachl or oet hane
Tet r achl or oet hene

Tol uene

SEM - VOLATI LE ORGANI CS

Di et hyl pht hal ate
tPAHs (total)

PESTI CI DES

Al drin

al pha- BHC

del ta- BHC

4, 4' - DDE

Dieldrin

Endosul fan sul fate
Hept achl or

Hept achl or expoxi de
PCBs (total)

I NORGANI CS

Al um num
Arseni c
Bari um
Cadm um
Cal ci um
Chrom um
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N ckel

Pot assi um
Sodi um
Vanadi um
Zi nc

NA:
t PAHs
PCBs

TABLE 3

H G3 NS DI SPCSAL

Frequency

[ NS NN
~ - -
[e23Ner RN e R 0]

WNPFP FPNPFPPRPMAW®W
~ O~~~ — — ~ —~
O© oo woo N O

OO PRPLPOOODOODIITOIIOOOOO AN
T e
DO OO OO O,

Not Avail abl e

Ranges of
Concentrations

(g’ kg)

0.006 - 0.009
0.001 - 0.002
0. 003
0.005 - 0.022
0. 001

==
N -
©

0.013 - 0.034
0. 0019 - 0.0064
0. 0021

0. 016
0.021 - 0.029
0. 0012

0. 00061
0.027 - 0.037
0.18 - 7.5

3320 - 5860
1.3 - 1.5
26 - 30
0.6 - 1.3
2490 - 5740

18 - 33
5360 - 8520
15 - 73
787 - 1550
76 - 131

5-6
699 - 1100
572 - 761

11 - 17
84 - 245

total Polycyclic Aromatic Hydrocarbon
Pol ychl ori nat ed Bi phenyls m xture



8001- 210- 601

<I M5 SRC 97104H>
<I M5 SRC 97104HA>
<I M5 SRC 97104HB>
<I M5 SRC 97104l >
<I M5 SRC 97104I A>

SEC4 XL



TABLE 6

SUMVARY OF SURFACE WATER DATA
HI GG NS DI SPOSAL

DI RTY BROOK DI RTY BROOK
(upstream (opposite pond outfall)
CHEM CAL Frequency Range of Frequency Range of
of Concentrations of Concentrations
Det ecti on (mo/l) Det ecti on (mg/l)
VOLATI LE ORGANI CS
Trichl ororethene 0/ 1 ND 0/ 2 ND
SEM - VOLATI LE ORGANI CS
bi s(2- Et hyl hexyl ) pht hal ate 0/ 1 ND 0/ 2 ND
PESTI Cl DES
gamma- Chl or dane 0/ 1 ND 1/ 2 0. 00002
| NORGANI CS
Al um num NA NA 1/ 1 1.59
Arsenic 0/ 1 ND 0/ 2 ND
Bari um 1/ 1 0. 0285 2/ 2 0. 0355-0. 0427
Beryllium 1/ 1 0. 00045 0/ 2 ND
Cadmi um 0/ 1 ND 0/ 2 ND
Cal ci um 1/ 1 17.9 2/ 2 16.7-25.6
Chromi um 1/ 1 0. 0086 1/ 2 0. 0144
Cobal t 1/ 1 0. 0023 1/ 2 0. 0035
Copper 1/ 1 0.0123 1/ 2 0. 0154
Iron 1/ 1 3.89 2/ 2 6.46-9.3
Lead 1/ 1 0. 0055 2/ 2 0. 0018- 0. 0063
Magnesi um 1/ 1 5.89 21/ 2 6.12-9. 82
Manganese NA ND 1/ 2 1.83
Ni ckl e 0/ 1 ND 1/ 2 0. 0087
Pot assi um 1/ 1 2.62 2/ 2 2.72-2.9
Sel eni um 0/ 1 ND 1/ 2 0. 0024
Sodi um 1/ 1 8.9 2/ 2 6.65-9.74
Vanadi um 1/ 1 0. 0098 1/ 2 0.0176
Zinc NA NA 1/ 1 0. 0307
ND: Not Det ected NA:  Not Anal yzed

NORTH POND

Frequency

of

Det ecti on

0/

ORNONRPRRNRNRREPRERNORNERER
—~— e m— o m— — — — — — —

EFNNNNNPEPEDNNNNNNNNNNNNN P

Range of
Concentrations

(nmg/ 1)

ND

0. 003

ND

0. 369
0. 0026
0. 0214- 0409
0. 00055
ND
15.3-20.8
0.0178
0. 0052
0. 022
0.639-8.1
0. 0084
6.48-7.25
0. 0317
0. 0097
2.43-3.09
ND
5.64-9. 46
0. 0222
ND

SOUTH POND

Fr equency

of

Det ecti on

1/

OFRP NONOFPDNNNRFORFRPRNRPFPONOLPR
B e e T e

FNNNNNEPDNNNNNDNNNNNNNDDNPE

Range of
Concentrations

(nmg/ 1)

0. 001

ND

ND

0. 268
ND
0. 0231-0. 0267
ND
0. 0011
15-17.5
0. 0031
ND
0. 007
0.732-1.94
0.0022-0.01
7.85-8.5
0. 358

UNNAMVED BROOK

Frequency
Concentrations
Det ecti on

of

0/

PNNONORFRNMNNNENNRPONRPRP
~ e e e e e e e e e e e e e e~~~

EPNNNNEPERPDNNNNNNNNNNNNNPE

Range of

(nmg/ 1)

ND

ND

ND

82
0. 0052

. 0551-0. 138

ND
0. 0014
17.6-26.7

. 0028-0. 0256

0. 0106

.0041-0. 0129

2.05-17.8

. 0041-0. 0154

6.26-9.51
1.76

7.17-9.65

. 0032-0. 0269

0. 0821



TABLE 7

SUMVARY OF SEDI MENT DATA
H G3 NS DI SPCSAL

DI RTY BROOK Dl RTY BROXK NORTH POND SQUTH POND UNNAMED BROOK
(upstream (opposite pond outfall)
CHEM CAL Fr equency Range of Fr equency Range of Frequency Range of Fr equency Range of Frequency Range of
of Concentrations of Concentrati ons of Concentrati ons of Concentrations of Concentrations

Det ecti on (my/ kg) Det ecti on (my/ kg) Det ecti on (rmg/ kg) Det ecti on (my/ kg) Det ecti on (my/ kg)
VOLATI LE ORGANI CS
Acet one 0/ 2 ND 0/ 2 ND 0/ 2 ND 1/ 2 0. 044 1/ 2 0.016
2- But anone 0/ 2 ND 0/ 2 ND 0/ 2 ND 0/ 2 ND 1/ 2 0.012
Met hyl ene chl ori de 0/ 2 ND 1/ 2 0. 004 1/ 2 0.013 0/ 2 ND 0/ 2 ND
SEM - VOLATI LE ORGANI CS
bi s(2- Et hyl hexyl ) phthalate 0/ 2 ND 0/ 2 ND 1/ 2 0. 22 1/ 2 0. 055 0/ 2 ND
PAHs 2/ 2 0. 368- 0. 657 2/ 2 0.412-0.999 2/ 2 0.046-0.095 2/ 2 0. 314-0. 687 2/ 2 0.626-1.79
cPAHs 2/ 2 0.227-0. 439 2/ 2 0. 132-0. 427 0/ 2 ND 2/ 2 0. 064- 0. 297 2/ 2 1.21-3.81
PESTI Cl DES/ PCBs
Al drin 0/ 2 ND 0/ 2 ND 0/ 2 ND 1/ 2 0. 0059 1/ 2 0. 0024
al pha- Chl or dane 1/ 2 0. 0088 1/ 2 0. 0029 21/ 2 0.0036-0.006 1/ 2 0. 0088 1/ 2 0. 0022
ganmma- Chl or dane 1/ 2 0. 0098 0/ 2 ND 0/ 2 ND 1/ 2 0. 0019 0/ 2 ND
4, 4' - DDD 0/ 2 ND 0/ 2 ND 0/ 2 ND 1/ 2 0. 0023 1/ 2 0.011
4,4' - DDE 0/ 2 ND 0/ 2 ND 1/ 2 0. 0032 1/ 2 0. 0071 2/ 2 0.017-0.031
4,4' - DDT 0/ 2 ND 0/ 2 ND 0/ 2 ND 0/ 1 ND 1/ 2 0. 0073
Dieldrin 0/ 2 ND 0/ 2 ND 0/ 1 ND 1/ 1 0. 0028 2/ 2 0. 015-0. 019
Endosul fan 1 0/ 2 ND 0/ 2 ND 0/ 2 ND 0/ 2 ND 1/ 2 0. 0036
Endrin 0/ 2 ND 1/ 2 0. 007 0/ 2 ND 0/ 1 ND 1/ 2 0. 0084
Endrin al dehyde 0/ 2 ND 0/ 2 ND 0/ 2 ND 1/ 2 0. 0057 0/ 2 ND
Hept achl or 1/ 2 0. 0019 0/ 2 ND 0/ 2 ND 0/ 1 ND 0/ 2 ND
PCBs 0/ 2 ND 1/ 2 0.131 2/ 2 0.17-0. 32 2/ 2 0. 46-0.92 1/ 2 0.184



CHEM CAL

I NORGANI CS

Al um num
Arseni c
Bari um
Beryl I'i um
Cadm um
Cal ci um
Chrom um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N ckl e
Pot assi um
Sel eni um
Silver
Sodi um
Thal | i um
Vanadi um
Zi nc

OTHER
Cyani de

ND:  Not Detected

NNONOERPNEPONDMNMNDNDNNDNNDNODNDNDNDN
~ e~ e~ e e e e e e e e e e e e e e e ——~

TABLE 7 (Conti nued)

SUMVARY OF SEDI MENT DATA

H G3 NS DI SPCSAL

DI RTY BROOK

NPNNNNNNENNNNNDNNNNNNNNNNNNDN

(upstrean
Fr equency
of
Det ecti on

Range of

Concentrations

(mo/ kg)

9300- 12700
2.7-3.5
50.2-52. 8
0. 44-0.52
ND
4070- 4740
49. 8-54. 3
18.4-20
52.3-61.7
21800- 23000
11.7-12.1
7500- 7590
445- 497
ND
37
1090- 1290
0.76
ND
202- 387
ND
43.6-54.1
54.2-61.7

ND

DI RTY BROXK

(opposite pond outfall)

Fr equency

Det ection

NNONNPEPENPFPONNMNNNNNNNENNNN
B e e T

of

NPNNNNNNENNNNNNNNNNNNNNNNDNN

Range of
Concentrations

(mo/ kg)

6050- 31600
3-8.6
35. 6- 117
0.35-0.78
1.4
2530- 5520

38.1-164
12.5-32.8
33.3-122
20800- 53000
9.6-15.9
4550- 11700
266- 777
ND
64
783-1220
0. 46
0.85-2.1
141- 481
ND
30.1-116
36. 8-86.8

ND

NORTH POND
Frequency Range of
of Concentrati ons

Det ecti on (my/ kg)
2/ 2 7990- 9620
2/ 2 2.8-5.4
2/ 2 54.9-64.7
2/ 2 0.98-1
1/ 2 1.3
2/ 2 1350- 1610
2/ 2 23.3-25.8
2/ 2 10.2-11.6
2/ 2 20.2-63.2
2/ 2 20300- 23300
2/ 2 14.5-23.7
2/ 2 2560- 2710
2/ 2 158- 420
1/ 2 0.18
1/ 1 14.2
2/ 2 497- 758
1/ 2 0. 87
0/ 2 ND
2/ 2 72-156
1/ 2 1
2/ 2 40.5-41. 3
2/ 2 41.1-84.6
0/ 2 ND

Fr equency

Det ecti on

NNEPNORPNENNNNNNNNNONNNN
.

SQUTH POND

of

NNNNNNNENNNDNNNNNNNNNNNNNDNN

Range of
Concentrations

(mo/ kg)

7810- 10100
3.4-4.7
62-66. 8

0.47-0.78

ND
1720- 3170
17-20.1
7-8.5
21.5-30.5

15400- 16300
26.2-31.9
1770- 2460

315- 359
0. 06-0. 29
12.3
412-542
0.6

ND
139- 463
0. 48
29.2-34.7
70.7-89.4

Frequency

Det ecti on

NNEPNORPNPFPONNMNNDNDNDNNDNONNNN
B e T i e

UNNAMED BROCK

of

NNDNPNDNONNNNENNNNDNDNDNODNNNNNNNNN

Range of
Concentrations

(mo/ kg)

10900- 15500
9.5-9.6
108-115
1.1-1.2

ND
5070- 5350
26.1-33.3
13.3-14.2
31.2-34.1

23700- 23800
8.7-39.8

5170- 5490
776-1130
ND
21.3
1480- 1650
0.82
ND
143-279
0. 82

44-49.8
86. 8- 106

ND



TABLE 8

CHEM CALS OF POTENTI AL CONCERN
H G3 NS DI SPCSAL

CQut door | ndoor Qut door CQut door Surface
Sur f ace Surface Subsurface and Subsurface | ndoor Qut door Sur f ace Sedi nent G ound

Chemi cal Soil's Soil's Soil s Soi | Ar Ar Wt er Wt er
VOLATI LE ORGANI CS
Acet one X X X X X X ND X X
Benzene ND ND . ND ND X ND ND X
2- But anone X ND X X ND X ND X ND
Carbon D sul fide . ND ND ND ND . ND ND X
Carbon Tetrachl ori de . ND . . ND . ND ND X
Chl or obenzene ND ND X . ND ND ND ND X
Chl orof orm . X X X X X ND ND X
1, 1- D chl or oet hane ND ND . . ND ND ND ND X
1, 2-Di chl or oet hane ND ND ND ND ND ND ND ND X
1, 1- D chl or oet hene ND ND ND . ND ND ND ND X
1, 2-Di chl oroet hene (total) . ND X . ND X ND ND X
Et hyl benzene ND ND X . ND X ND ND .
Hexachl or obut adi ene ND ND ND . ND X ND ND ND
Met hyl ene chl ori de ND ND X X ND X ND X X
1,1, 2, 2- Tet rachl or oet hane . X ND . X X ND ND X
Tet rachl or oet hene X X X X X X ND ND X
Tol uene ND X X X X X ND ND X
1,1, 1-Tri chl or oet hane ND ND X . ND X ND ND X
1,1, 2-Tri chl or oet hane . ND ND . ND X ND ND X
Trichl or oet hene . ND X X ND X X ND X
Vi nyl chloride ND ND . . ND X ND ND X
Xyl enes (total) . ND X . ND X ND ND X



TABLE 8 (Conti nued)

CHEM CALS OF POTENTI AL CONCERN
H G3 NS DI SPCSAL

CQut door | ndoor Cut door CQut door Surface
Sur f ace Sur f ace Subsur f ace and Subsurface | ndoor Cut door Sur f ace Sedi nent G ound

Chemi cal Soil s Soi l s Soil's Soil's Air' Ar' Wt er Wt er
SEM - VOLATI LE ORGANI CS
bi s(2- Et hyl hexyl ) pht hal ate X ND X X ND X X X X
But yl benzyl pht hal at e X ND ND X ND X ND ND ND
Car bazol e X ND . X ND X ND ND ND
1, 2- Di chl or obenzene ND ND ND . ND X ND ND X
1, 3-Di chl or obenzene ND ND ND ND ND ND ND ND X
1, 4- D chl or obenzene ND ND ND . ND X ND ND X
Di et hyl pht hal at e ND X ND ND X ND ND ND X
cPAHs (total) X ND X X ND X ND X ND
tPAHs (total) X X X X X X ND X X
PESTI Cl DES/ PCBs
Al drin . X X . X . ND X X
al pha- BHC ND X . . X ND ND ND X
bet a- BHC ND ND . . ND ND ND ND X
del t a- BHC X X ND . X X ND ND X
al pha- Chl or dane . ND X X ND . ND X X
gamma- Chl or dane . ND X X ND . X X X
4,4' - DDD X ND ND X ND X ND X
4,4' - DDE X X X X X X ND X X
4, 4" - DDT X ND X X ND X ND X .
Dieldrin X X X X X X ND X ND
Endosul fan 11 X ND ND X ND X ND ND ND
Endosul fan sul fate X X X X X ND ND ND
Endrin X ND . X ND X ND X ND
Hept achl or . X . . X . ND .
Hept achl or epoxi de . X ND . X . ND ND .
Met hoxychor . ND X X ND . ND ND ND
PCBs (total) X X X X X X ND X X



TABLE 8 (Conti nued)

CHEM CALS OF POTENTI AL CONCERN
H G3 NS DI SPCSAL

Qut door | ndoor Qut door Qut door Surface
Sur f ace Sur f ace Subsur f ace and Subsurface I ndoor Qut door Sur f ace Sedi ment G ound
Chemi cal Soils Soi l's Soils Soils Ar' Ar' Wat er Wat er
| NORGANI CS
Ant i mony . ND ND . ND ND ND X
Arsenic . . . . . X X X
Beryllium . ND X . ND . X X X
Cadm um X X . . X X X X .
Chr om um . . . . . . X X X
Lead X . X X . X X X X
Manganese . . . . . . X X X
Mer cury X X X X X X ND X X
N ckl e . . . . . X X X
Sel eni um . ND . . ND X X X
Si |l ver . ND X X ND . ND X .
Thal i um X ND X . ND X ND X ND
Vanadi um . . . X
NOTES:
1 Based on soil and/or soil gas anal yses
. Detected, but not selected as a chenmical of potential concern cPAHs Carcinogeni ¢ pol ycyclic aronmatic hydrocarbons
X Sel ected chem cal of potential concern tPAHs Total polycyclic aromatic hydorcarbons
ND Not Det ected

Not Anal yzed



TABLE 9

SUMVARY COF COWPLETE EXPOSURE PATHWAYS
H GG NS DI SPOSAL

Potential |l y Exposed Exposure Route, Medium Pat hway Sel ected for Reason for Sel ection
Popul ati on and Exposure Poi nt Eval uati on? or Excl usion
St abl e Enpl oyees I ngestion of and dermal contact Yes St abl e enpl oyees may cone into
with chemicals in surface soil contact with contami nated soil in the
fromthe field/pasture areas. vicinity of their work areas during

daily activities.

Mai nt enance Gar age I ngestion of and der mal Yes Mai nt enance gar age enpl oyees may
Enpl oyees contact with chemicals in come into contact with contam nated
surface soil fromthe landfill, soil in the vicinity of their work areas
mai nt enance garage, and during daily activities.

transfer station areas.

St abl e and I nhal ati on of volatile chenicals Yes Enpl oyees may inhale volatile
Mai nt enance Gar age rel eased fromthe landfill, chenical s rel eased from
Enpl oyees transfer station, and UST areas. contam nated soil.
St abl e and I nhal ati on of chemicals on Yes Enpl oyees may inhal e contam nat ed
Mai nt enance Gar age respirable particul ates rel eased respirable particulates dispersed in
Enpl oyees from out door surface soil. air from nmechani cal and/or w nd

erosion of surface soil.

St abl e Enpl oyees I ngestion of dermal contact Yes St abl e enpl oyees may be exposed to
wi th, and inhal ation of contam nated soil during daily
chemicals in surface soil from activities in the indoor riding area.

the indoor riding area.

St abl e and I ngestion of and dernal No The nature of the workers'
Mai nt enance Car age contact with chemicals in responsibilities would not routinely
Enpl oyees subsurface soil. cause exposure to contami nated

subsurface soil.



St abl e and
Mai nt enance Gar age
Enpl oyees

St abl e and

Mai nt enance Gar age
Enpl oyees

Tractor Operators

I ngestion of, and dernal Yes
contact with chemcals in
ground water.

I ngestion of and dermal contact No

with chemcals in surface water
and sedi nent.

I nhal ati on of chemicals on Yes
respirabl e particul ates rel eased
from outdoor surface soil.

Enpl oyees nay be exposed to
chemicals in ground water during
daily activities.

The nature of the workers'
responsibilities would not routinely
cause exposure to contam nated
surface water and sedinent.

Tractor or other heavy equi pnent
operators may inhal e contaninated
respirable particul ates made

ai rborne by mechanical erosion.



TABLE 9 (Conti nued)

SUMVARY OF COWPLETE EXPOSURE PATHWAYS
HI GE NS DI SPOSAL

Potential |l y Exposed Exposure Route, Medium Pat hway Sel ected for Reason for Sel ection
Popul ati on and Exposure Poi nt Eval uati on? or Exclusion
Clients/Visitors I ngestion of and dernml contact Yes Regul ar clients and visitors may be

with chemcals in surface soil
fromthe field/ pasture areas.

I nhal ati on of volatile chenicals Yes
rel eased fromthe landfill,
transfer station and UST areas.

I nhal ati on of chemicals on Yes
respirabl e particul ates rel eased
from out door surface soil.

I ngestion of, dermal contact Yes
wi th, and inhal ation of

chemicals in surface soil from

the indoor riding area.

I ngestion of and dernal No
contact with chemicals in
subsurface soil.

I ngestion of and dermal contact No
with chemcals in ground

wat er .

I ngestion of and dermal contact No

with chemcals in surface water
and sedi nents.

exposed to contam nated surface soil
in these areas.

Regul ar clients and visitors may
inhale volatile chenmicals rel eased
from contam nated soil.

Regul ar clients and visitors may be
exposed to contaninated respirable
particul ates dispersed in air from
mechani cal and/or wi nd erosion of
surface soil.

Regul ar clients and visitors may be
exposed to contaninated soil while
using the indoor riding area.

Regul ar clients and visitors would
not be exposed to contani nated
subsurface soil.

Regul ar clients and visitors are
unlikely to routinely come in contact
wi th contani nated ground water
during site visits.

Swimiing in the two on-site ponds
is not permtted.



Trespassers

Trespassers

I ngestion of and dermal contact
with chemicals in surface soil;
inhal ation of volatile chenmicals
rel eased fromthe landfill,
transfer station, and UST areas;
i nhal ati on of chemicals on
respirabl e particul ates rel eased
fromsurface soil.

I ngestion of and dernml contact
with chemicals in surface water
and sedi ment.

Yes

Yes

Cont am nat ed nedia may be
encountered by trespassers.

Anecdot al evi dences suggests that
trespassers have used the on-site
ponds as swi nmi ng hol es.



Potentially Exposed
Popul ati on

Resi dent s

Resi dent s

Nei ghbori ng
Resi dent s

Nei ghbori ng
Resi dent s

Recreationists

Landscape/ Utility
Wor ker s

Landscape/ Utility
Wor ker s

TABLE 9 (Conti nued)

SUMVARY OF COVPLETE EXPOSURE PATHWAYS

H GE NS DI SPOSAL

Exposure Route, Medium
and Exposure Poi nt

I ngestion of and dermal contact
with chenicals in soil.

I ngestion of, dernal contact
wi th, and inhal ation of
chemicals in ground water.

I nhal ation of volatile chenicals
rel eased fromthe landfill,
transfer station and UST areas;

i nhal ati on of chemcals on
respirabl e particul ates rel eased
fromsurface soil.

I ngestion of, dermal contact
with, and inhal ation of
chemicals in ground water.

I ngestion of dermal contact
with chemcals in surface water
and sedi ment.

I ngestion of and dermal contact
with chemcals in surface and
subsurface soils.

Dermal contact with and
i nhal ation of chemicals in
ground water.

Pat hway Sel ected for
Eval uation?

Yes

Yes

Yes

Yes

Yes

Yes

Reason for Sel ection
or Excl usion

Current and future residents nay be
exposed to contami nated surface and
subsurface soils.

Current and future residents may be
exposed to contamni nated ground
wat er .

Vol atil e chenicals and contani nat ed
respirabl e particul ates may be
transported to residential areas.

Nei ghboring residents with private
wel | s may be exposed to
cont am nat ed ground water.

Surface water and sedi nent may be
encountered by Recreationists in
Dirty Brook and unnanmed brook.

Cont ami nated soils may be
encountered throughout the site
during excavation activities.

Depth to groundwater is greater than
6 feet, thus workers would not
routinely come into contact with
cont am nated ground water during
excavation activities.



Cheni cal

VOLATI LES

Acet one

Benzene

2- But anone
Carbon disul fide

Carbon tetrachl oride

Chl or obenzene

Chl or of orm

1, 1- Di chl or oet hane

1, 2- Di chl or oet hane

1, 1- Di chl or oet hene

ci s-1, 2-Di chl oroet hene
trans-1, 2- Di chl or oet hene
Et hyl benzene

Hexachl or obut adi ene

Met hyl ene Chl ori de

1,1, 2, 2- Tetrachl or oet hane

Tetrachl or oet hene

TABLE 10

TOXI CI TY VALUES: POTENTI AL CARCI NOGENI C EFFECTS

HI GE NS DI SPOSAL

ORAL EXPOSURE

Sl ope Fact or Wi ght - of -
(SF) Evi dence
( o/ kg- day) Classification Type of Cancer
- D -
2. 9E-02 A Leukem a
- D -
1.3E-01 B2 Li ver
NA D -
6. 1E- 03 B2 Ki dney
- C Hemangi osar cona
9. 1E- 02 B2 Crcul atory system
6. 0E-01 C Ki dney adenocar ci noma
- D -
- D -
7. 80E-02 C Ki dney
7.5E-03 B2 Hepat ocel | ul ar adrenomas and carci -
nomas
2.0E-01 C Hepat oc_el | cul ar
car ci noma
5. 2E-02 B2 -

SF Basi s

I nhal ati on

Subcul aneous
i njection/
gavage

O al
Gavage
Gavage

O al

Oral, diet

I nhal ation

Gavage

SF Source

IRI'S

IRI'S

IRI'S
IRI'S; HEAST

IRI'S

IRI'S
IRI'S

I RI SH, HEAST

I RI SH, HEAST
IRI'S
IRI'S

I RI SH, HEAST
IRI'S
IRI'S

IRI'S

IRI'S



Cheni cal

Tol uene
1,1,1-Trichl or oet hane
1,1, 2-Tri chl or oet hane

Trichl or oet hene
Vinyl chloride
Xyl enes

SEM - VOLATI LES

Acenapht hene
Acenapht hyl ene

Ant hracene
Benzo( a) ant hr acene
Benzo(b) f | uor ant hene
Benzo(k) f | uorant hene
Benzo(g, h,i)peryl ene
Benzo(a) pyrene

TABLE 10 (Conti nued)

TOXI CI TY VALUES

Sl ope Fact or
(SF)
(ng/ kg- day)

5. 7E-02

1. 1E- 02
1. 9E+00

7. 3E+00

bi s(2- et hyl hexyl ) pht hal ate 1. 4E-02

But yl benzyl phthal ate
Car bazol e
Chrysene

2. 0E- 02

Wi ght - of -
Evi dence
Classification

OO0

B2

B2
B2
B2

B2
B2

B2
B2

POTENTI AL CARCI NOGENI C EFFECTS
HI GE NS DI SPOSAL

ORAL EXPOSURE

Type of Cancer

Hepat ocel | ul ar
carci nona

Lung

For est omach
Hepat ocel | ul ar
carci nona and adenona

Liver

SF Basi s

CGavage

Di et

Oral, diet
Oral, diet

Oral, diet

SF Source

IRI'S
IRI'S; HEAST
IRI'S

ECAO
HEAST
IRI'S

IRI'S; HEAST
IRI'S
IRI'S
IRI'S; HEAST
IRI'S; HEAST
IRI'S; HEAST
IRI'S
IRI'S
IRI'S

IRI'S; HEAST
HEAST
IRI'S; HEAST



TABLE 10 (Conti nued)

TOXI CI TY VALUES: POTENTI AL CARCI NOGENI C EFFECTS
HI GE NS DI SPOSAL

ORAL EXPOSURE

Sl ope Fact or Wi ght - of -
(SF) Evi dence
Chenmi cal ( o/ kg- day) Classification Type of Cancer SF Basi s SF Source
Di benz[ a, h] ant hr acene - B2 - - IRI'S; HEAST
Di benzof uran - D - - IRI'S
1,2 Dichl orobenzene - D - - IRI'S
1,3 Dichl orobenzene - - - - IRI'S; HEAST
1, 4- Di chl or obenzene 2.4E-02 B2 Li ver Gavage HEAST
Di et hyl pht hal at e - D - - IRI'S
Fl uor ant hene - D - - IRI'S
Fl uor ene - D - - IRI'S
I ndeno[ 1, 2, 3-cd] pyrene - B2 - - I SIR, HEAST
2- Met hyl napht hal ene - D - - ECAO
Napht hal ene - D - - IRI'S
Phenant hr ene - D - - IRI'S
Pyrene - D - - IR'S
PESTI Cl DES/ PCBs
Al drin 1. 7E+01 B2 Liver Oral, diet IRI'S
al pha- BHC 6. 3E+00 B2 Li ver Oral, diet IRIS
bet a- BHC 1. 8E+00 C Hepati c nodul es and hepatic carcino- Oral, diet IRI'S
mas
del ta- BHC - - - IRI'S
Chl or dane( al pha, gammma) 1. 3E+00 B2 Li ver Oral, diet IRI'S
4, 4' - DDD 2.4E-01 B2 Lung, liver, thyroid O al IRI'S



Chenmi cal

4, 4' - DDE

4,4' - DDT

Dieldrin

Endosul fan 11

Endosul fan sul fate

Endrin

Hept achl or

Hept achl or epoxi de

Met hoxychl or

Pol ychl ori nated bi phenyl s

I NORGANI CS

Ant i mony
Arsenic
Beryl lium
Cadni um
Chromun(l111)
Lead
Manganese
Mer cury

Ni ckl e

Sel eni um
Silver
Thal I'i um
Vanadi um

TABLE 10 (Conti nued)

TOXI CI TY VALUES: POTENTI AL CARCI NOGENI C EFFECTS

HI GE NS DI SPOSAL

ORAL EXPOSURE

Sl ope Fact or Wi ght - of -
(SF) Evi dence
( o/ kg- day) Classification Type of Cancer
3.4E-01 B2 Liver, thyroid
3.4E-01 B2 Liver
1. 6E+1 B2 Li ver, hepatocellul ar carcinomas
- D -
4. 5E+00 B2 Li ver
9. 1E+00 B2 Liver
- D -
7. TE+00 B2 Liver
1. 75E+00 A Skin
4. 3E+00 B2 Goss tunors, all sites conbined
- Bl -
Pendi ng - -
- D -
- D -
- D -
- D - -
- D - -

SF Basi s

O al

Oral, diet
Oral, diet

Oral, diet

O al

IRI'S;, HEAST
IRI'S
IRI'S
IRI'S; HEAST
IRI'S;, HEAST

SF Source

IRI'S
IRI'S
IRI'S

IRI'S; HEAST

IRI'S; HEAST

IRI'S; HEAST
IRI'S

IRI'S
IRI'S

IRI'S; HEAST

IRI'S

IRI'S
IRI'S; HEAST
IRI'S;, HEAST
IRI'S; HEAST
IRI'S;, HEAST
IRI'S; HEAST



Chem ca
VOLATI LE ORGANI CS

Acet one

Benzene

2- But anone

Carbon Disul fide
Carbon Tetrachl ori de

Chl or obenzene

Chl orof orm

1, 1- D chl or oet hane

1, 2-Di chl or oet hane

1, 1- D chl or oet hene

ci s-1, 2-D chl or oet hene
trans-1, 2- D chl or oet hene
Hexachl or obut adi ene

Et hyl benzene

Met hyl ene chl ori de

1,1, 2, 2- Tetrachl or oet hane
Tet r achl or oet hene

Tol uene

Sl ope Fact or

(no/ kg- day)

= ©

[EnY

TOXI A TY VALUES:

(SF)

2.9E-02

5. 3E-02

.1E-02
.1E-02
. 2E+0
. 80E- 02
. 6E-03

. OE-01
.0E-01

TABLE 10 (Conti nued)

POTENTI AL CARCI NOGENI C EFFECTS

H G3 NS DI SPCSAL

I NHALATI ON EXPOSURE

Wi ght - of -
Evi dence
O assification

'9>»0

B2

UEO%UO' UO%O

Type of Cancer

Leukem a

Li ver

Hept acel | ul ar
Crculatory system
ki dney

ki dney

Conbi ned adenonmas and car ci nonas

Li ver
Leukem a, Liver

SF Basi s

I nhal ati on

Subcut aneous
gavage
O al
Gavage
I nhal ati on

O al
I nhal ati on
Gavage

SF Source

IR'S
IRI'S
IR'S
IR'S;, HEAST
HEAST

IRIS
IRI'S;, HEAST
IRI'S

HEAST
IRI'S; HEAST
IRI'S
IRI'S
IRI'S
IRIS
IRI'S

HEAST
ECAO
IRIS



Chem ca

1,1, 1-Trichl or oet hane
1,1, 2-Trichl or oet hane
Trichl or oet hene

Vinyl Chloride

Xyl enes

SEM - VOLATI LES

Acenapht hene
Acenapht hyl ene

Ant hr ancene
Benzo( a) ant hr acene
Benzo(b) f | uor ant hene
Benzo(k) f | uor ant hene
Benzo[ g, h,i] peryl ene
Benzo[ a] pyr ene

bi s(2- Et hyl hexyl ) pht hal ate
But yl benzl phthal ate
Car bazol e

Chrysene

Di benz[ a, h] ant hr acene
Di benzof uran

1, 2- Di chl or obenzene

TOXI A TY VALUES:

TABLE 10 (Conti nued)

POTENTI AL CARCI NOGENI C EFFECTS

H G3 NS DI SPCSAL

I NHALATI ON EXPOSURE

Sl ope Factor Wi ght - of -

(SF) Ev
(my/ kg- day) d ass

6. OE- 03
2.9E-01

dence

fication Type of Cancer

B2
B2
B2

B2 Respiratory tract

B2

B2
B2
B2

Li ver

Li ver

SF Basi s

CGavage

SF Source

IRI'S;, HEAST
HEAST
ECAO
HEAST
IRI'S

IRI'S; HEAST
IRI'S; HEAST
IRI'S;, HEAST
IRI'S;, HEAST
IRI'S; HEAST
IRI'S; HEAST
IRI'S
HEAST
IRI'S
IRI'S; HEAST
IRI'S;, HEAST
IRI'S;, HEAST
IRI'S; HEAST
IRIS
IRI'S



Chemi cal

1, 3, - D chl orobenzene

1, 4-Di chl or obenzene

Di et hyl pht hal at e

Fl uor ant hene

Fl uor ene

I ndeno[ 1, 2, 3- cd] pyrene
2- Met hyl napht hal ene
Napht hal ene

Phenant hr ene

Pyrene

PESTI CI DES/ PCBs

Al drin

al pha- BHC

bet a- BHC

del t a- BHC

Chl or dane( al pha, ganma)
4,4 - DDD

4, 4" - DDE

4,4 -DDT

Dieldrin

Endosul fan |1

TABLE 10 (Conti nued)

TOXI A TY VALUES:

Sl ope Factor

(SF)

(/ kg- day)

6. 3E+00
1. 86E- 00

1. 3E+00

3.4E-01
1. 61E+01

POTENTI AL CARCI NOGENI C EFFECTS
H G3 NS DI SPCSAL

I NHALATI ON EXPOSURE

Wi ght
Evi de
dassifi

B2

OO0

B2

B2

B2
B2

B2
B2
B2
B2
B2

- Of-
nce
cation

Li ver,

Type of Cancer

Li ver

Li ver

Li ver
Li ver

Li ver
hepat ocel | ul ar carci

nomas

SF Basi s
Oal, diet
Oral, diet
Oral, diet
Oal, diet
O al
Oal, diet

SF Source

IRI'S; HEAST
IRI'S; HEAST
IRI'S
IRI'S
IRI'S
IRI'S; HEAST
IRI'S;, HEAST
IRI'S;, HEAST
IRI'S; HEAST
IRIS

IRI'S; HEAST
IRI'S;, HEAST

IRI'S;, HEAST
IRI'S; HEAST
IRI'S; HEAST
IR'S;, HEAST
IRI'S;, HEAST

IRIS
IR'S

IRI'S;, HEAST



Chem cal

Endosul fan sul fate

Endrin

Hept achl or

Met hoxychl or

Pol ychl ori nat ed bi phenyl s

I NORGANI CS

Ant i nony
Arsenic
Beryllium
Cadm um
Chromum (I11)
Lead
Manganese

Mer cury

N ckel (soluble salts)
Sel eni um
Silver

Thal I'i um
Vanadi um

Not e:

Sl ope Factor
(SF)
(ny/ kg- day)

4. 6E+00

5. OE+01
8. 4E+00
6. 1E+00

IRIS
HEAST
ECAO

Not Avail abl e

Human Car ci nogen

Probabl e Human Car ci nogen
Possi bl e Human Car ci nogen

TOXI A TY VALUES:

Wi ght - of -
Evi dence

C assification

B2

B2

A w) UU% E%ID

Not classifiable as to human carcinogenicity
Integrated Ri sk Informati on System (USEPA data base) (USEPA, 1995).

Health Effects Assessment Sunmary Tabl es (USEPA, 1994).
Environnental Criteria and Assessment O fice (USEPA, 1995).

TABLE 10 (Conti nued)

I NHALATI ON  EXPOSURE

Type of Cancer

Respiratory
Lung tunors
Respiratory

POTENTI AL CARCI NOGENI C EFFECTS
H G3 NS DI SPCSAL

SF Basi s

Oal, diet

| nhal ati on
| nhal ati on
I nhal ati on

SF Source

IRI'S, HEAST
IRIS
IRI'S
IRI'S

IRI'S, HEAST

IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
IRI'S
IRI'S, HEAST
IRIS
IRI'S
IRI'S, HEAST
IRI'S, HEAST



Chromc RfD
Cheni cal ( g/ kg- day)
VOLATI LES
Acet one 1.0E-01
Benzene 3. 0E- 04
2- But anone 6. OE-01
Car bon di sul fide 1. 0E-01
Carbon tetrachloride 7.0E-04
Chl or obenzene 2.0E-02
Chl orof orm 1. 0E-02
1, 1- D chl or oet hane 1. 0E-01
1, 2-Di chl or oet hane 3.1E-01
1, 1- D chl or oet hene 9. OE- 03

1,2-Dichloroethene (cis & trans) 9

OE-03

TOXI A TY VALUES:

Confi dence
Level

Low

Medi um

Low

Medi um

Medi um

Medi um

Medi umto Low

Low

Medi um

TABLE 11

H G3 NS DI SPOSAL
CRAL EXPCSURE

Critica
Ef f ect

Increased liver and ki dney wei ghts
and nephrotoxicity

Hemat ol ogi cal and i mmunol ogi ca
effects

Decreased fetal birth weight
Fetal toxicity/ malformations
Li ver effects

H st opat hol ogi ¢ |iver changes

Fatty cyst formation in liver
None observed

Devel opnental & reproductive
Li ver effects, Hepatic |esions

Li ver |esions

POTENTI AL NONCARCI NOGENI C EFFECTS

Rf D
Basi s

O al

CGavage

D et
I nhal ati on
CGavage

O al
(capsul es)

O al
I nhal ati on
CGavage

O al

O al

Rf D
Sour ce

IRIS

IRI'S
IRIS
IRI'S

IRIS

IRI'S

HEAST

ECAO
IRI'S, HEAST

HEAST

Uncertainty
Fact or

1000

3000

3000
100
1000

1000 for HA'S

1000
1000

1000 for HA'S
1000

1000

Modi fyi ng
Fact or



Chemi ca

ci s-1, 2-D chl or oet hene

trans-1, 2- D chl or oet hene

Et hybenzene
Hexachl or obut adi ene

Met hyl ene chl ori de

1,1, 2, 2- Tetrachl or oet hane
Tet rachl or oet hene

Tol uene

1,1, 1-Tri chl or oet hane
1,1, 2-Tri chl or oet hane
Trichl oroet hene
Vinyl chloride

Xyl enes (total)

Chromc RfD

(mg/ kg- day)

1. 0E-02

2. 0E-02

1.0E-01
2E-04

6. OE- 02

1. OE- 02

2.0E-01

4. OE- 03

6E- 03

2. 0+00

TOXI A TY VALUES:

Confi dence
Level

Low

Low

Medi um

Medi um

Medi um

Low

Medi um

TABLE 11 (Conti nued)

H G3 NS DI SPOSAL
CRAL EXPCSURE

Critica
Ef f ect

Decreased henogl obi n and
hemat ocri t

I ncreased serum al kal i ne
phosphat ase

Li ver and kidney toxicity
Renal tubul es

Liver toxicity

Hepat ot oxi city, weight gain

Changes in liver and ki dney
wei ght's

Cinical chemstry alterations

Li ver and ki dney

Hyperactivity, decreased body

POTENTI AL NONCARCI NOGENI C EFFECTS

Rf D
Basi s
Gavage

Wt er

O al
Oral, diet

O al

Gavage

Gavage

Oal, diet

Gavage

Rf D
Sour ce

HEAST

IRIS

IRIS
HEAST
IRIS
| RIS, HEAST
IRIS

IRIS

RIS, HEAST

ECAO

RIS, HEAST

IRI'S, HEAST

IRIS

Uncertainty

Fact or

3000

1000 for

1000 for

1000

100 for

1000 for

1000 for

1000

3000

100

HAS

HAS

H A

HAS

HA'S



TABLE 11 (Conti nued)

TOXIA TY VALUES: POTENTI AL NONCARCI NOGENI C EFFECTS

H G3 NS DI SPOSAL

CRAL EXPCSURE

Chromic RFD Confi dence Critical Rf D Rf D Uncertainty Modi fyi ng
Cheni cal ( g/ kg- day) Level Ef f ect Basi s Sour ce Fact or Fact or

SEM - VOLATI LES

Acenapht hene 6. OE- 02 Low Hepatotoxicity O al IRI'S 3000 for HAS

Acenapht hyl ene - - - - IRI'S, HEAST -

Ant hr acene 3. 0E-01 Low Subchronic toxicity Gavage I RI 3000 for HA'S

Benzo( a) ant hr acene - - - - IRI'S, HEAST -

Benzo( a) pyr ene - - - - IRI'S, HEAST -

Benzo(b) f | uor ant hene - - - - IRI'S, HEAST -

Benzo( k) f | uor ant hene - - - - IR'S, HEAST -

Benzo(g, h, i) peryl ene - - - - IRI'S, HEAST -

bi s(2- et hyl hexyl ) pht hal ate 2. 0E-02 Medi um I ncreased |iver weight O al IR 1000 for HA'S

But yl benzyl phthal ate 2. 0E-01 Low I ncreased |iver weight Di et IR 1000 for HA'S

Car bazol e - - - - I RIS, HEAST -

Chrysene - - - - | RIS, HEAST -



Cheni ca
Di benz(a, h) ant hracene
Di benzof uram
1, 2- Di chl or obenzene
1, 3- Di chl or obenzene
1, 4- D chl or obenzene

Di et hyl phthal ate

Fl uor ant hene

Fl uor ene

I deno( 1, 2, 3-cd) pyrene
2- Met hyl napht hal ene
Napht hal ene
Phenant hr ene

Pyrene

Chromc RfD

(mg/ kg- day)

4E- 03

9. OE- 02

8. 0E-01

4. 0E-02

4. 0E-02

4E- 02

3. 0E-02

TABLE 11 (Conti nued)

TOXIA TY VALUES: POTENTI AL NONCARCI NOGENI C EFFECTS

Confi dence
Level

Low

Low

Low

Low

Low

Low

H G3 NS DI SPOSAL

CRAL EXPCSURE

Critical Rf D
Ef f ect Basi s
Ki dney, spl een O al
Li ver effects O al
Decreased growh rate, food D et
consunption and organ wei ght
Nephr opat hy henot ol ogi cal and Gavage
liver effects
Decreased erythrocyte count and Gavage
- Gavage
Ki dney effects O al

Rf D
Sour ce

IRI'S, HEAST
ECAO
IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST

IRIS

IRIS

IRIS
IRI'S, HEAST
RIS, HEAST

ECAO
IRI'S, HEAST

IRI'S

Uncertainty
Fact or

3000

1000

1000

3000 for HAS

3000 for HA'S

1000

3000 for HA'S

Modi fyi ng
Fact or



Cheni cal
PESTI Cl DES
Pol ychl ori nat ed Bi phenyl s
Aldrin
al pha- BHC
bet a- BHC
del t a- BHC
Chl or dane( al pha, ganmma)
4, 4- DDD
4, 4- DDE
4, 4- DDT
Dieldrin
Endosul fan 11
Endosul fan sul fate

Endrin

Chromc RfD

(mg/ kg- day)

2E-05

3. O0E- 05

6. 00E- 05
3E- 03
7E- 04
5E- 4
5E- 05

2E-4

3E-04

TOXI A TY VALUES:

Confi dence
Level

Medi um

Low

Low

Low

Medi um

Medi um

Medi um

TABLE 11 (Conti nued)

POTENTI AL NONCARCI NOGENI C EFFECTS
H G3 NS DI SPOSAL

CRAL EXPCSURE

Critical
Ef f ect

| mmune Systemtoxicity

Li ver

Li ver

Low body wei ght

M1d liver and hepatic |esions
Li ver lesions

Li ver, hepatic |esions

Ki dney Effects

M1 d histol ogical effects

Rf D
Basi s
Oral, diet
Oral, diet
Oal, diet
Oral, diet
D et
Oral, diet
O al
Oal, diet

Rf D
Sour ce

HEAST
IRI'S
IR'S, HEAST
IR'S, HEAST
iris, heast
IRI'S
ECAO
ECAO
IRIS
IRI'S
HEAST
IRI'S

IRI'S

Uncertainty
Fact or

300

1000

1000
10, 000
10, 000

100

100

1000

100

Modi fyi ng
Fact or



Cheni cal
Hept achl or
Hept achl or epoxi de
Met hoxychl or
I NORGANI CS

Ant i mony

Arseni c

Beryllium

Cadm um

Chromum 111
Lead

Manganese

Mer cury

TOXI A TY VALUES:

Chromc RfD Confi dence
( g/ kg- day) Level
5E- 04 Low
1.3E-05 Low
5E-3 Low
4, 0E- 04 Low
3. 0E- 04 Medi um
5. OE- 03 Low
5. OE- 04(wat er) H gh
1. OE- 03( f ood)
1. OE+00 Low

1. 4E- 01( f ood) -
5. OE- 03(wat er)

3. 0E-04 -

TABLE 11 (Conti nued)

H G3 NS DI SPOSAL
CRAL EXPCSURE

Critical
Ef f ect

Li ver
i ncreased Liver weight

Excessive Loss of Litters

Longevi ty, blood gl ucose, and
chol esterol

Hyper pi gnent ati on, keratosis and
possi bl e vascul ar
conpl i cations

No adverse effects

Significant proteinuria

No adverse effects observed

CNS effects

Ki dney effects

POTENTI AL NONCARCI NOGENI C EFFECTS

Rf D
Basi s

Oral, diet

Oal, diet

O al

O al

O al

O al

O al

O al

O al

O al

Rf D
Sour ce

I RIS, HEAST
IRI'S, HEAST

IRIS

IRIS

IRIS

IRIS

IRIS

IRIS
IRI'S, HEAST

IRIS

HEAST

Uncertainty
Fact or

300
1000

1000

1000

100

10

100

1000

Modi fyi ng
Fact or

1

1



Cheni cal
N ckel (sol ubl e sal ts)

Sel eni um

Silver
Thal i um

Vanadi um

Chromc RfD
(my/ kg- day)

2. 0E-02

5. 0E- 03

5. 0E- 03

7.0E-03

TABLE 11 (Conti nued)

TOXIA TY VALUES: POTENTI AL NONCARCI NOGENI C EFFECTS

H G3 NS DI SPOSAL

CRAL EXPCSURE

Conf i dence Critical
Level Ef f ect
Medi um Decreased body and organ weights
H gh Cinical selenosis
Low Argyria

Rf D Rf D
Basi s Sour ce
O al IR'S
Epi der ni ol ogy IRI'S
St udy
O al IR'S
- IR'S, HEAST
O al HEAST

Uncertainty
Fact or

300

3

100

Modi fyi ng
Fact or

1

1



Chemi ca
VOLATI LES

Acet one

Benzene

2- But anone

Car bon di sul fide

Carbon tetrachl ori de

Chl or obenzene

Chl orof orm

1, 1- D chl or oet hane

1, 2- D chl or oet hane

1, 1- D chl or oet hene

ci s-1, 2-D chl or oet hene
trans-1, 2-Di chl or oet hene
Et hyl benzene
Hexachl or obut adi ene

Met hyl ene chl ori de

1,1, 2, 2-Tetrachl or oet hane
Tet rachl or oet hene

Tol uene

1,1, 1-Tri chl or oet hane

Chromc RfD
(my/ kg- day)

pendi ng
2.9E-01
2.9E- 03

5. OE- 03
1.0E-01
1. OE- 02

2.9E-01

1.1E-01

TOXI A TY VALUES:

Confi dence
Level

Medi um

TABLE 11 (Conti nued)

H G3 NS DI SPOSAL
I NHALATI ON  EXPOSURE

Critica
Ef f ect

Decreased fetal birth
Fetal toxicity

Li ver and kidney effects
Ki dney danage
Gastrointestinal tract, |liver and

Devel opnental toxicity

Neur ol ogi cal effects

POTENTI AL NON- CARCI NOGENI C EFFECTS

Rf D
Basi s

I nhal ati on
I nhal ati on

I nhal ati on

I nhal ati on

I nhal ati on

I nhal ati on

RfD Uncertainty Fac-

Sour ce

IRI'S, HEAST
IR'S
IR'S
HEAST
IRI'S, HEAST
HEAST
IRI'S, HEAST
HEAST
ECAO
IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
IRI'S

IRI'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
IR'S
IRI'S, HEAST

tor

1000
1000

10, 000

1000
1000

Modi fyi ng
Fact or



Chemi ca

1,1, 2-Tri chl or oet hane
Tri chl or oet hene

Vinyl chloride

Xyl enes

SEM - VOLATI LES

Acenapht hene
Acenapht hyl ene

Ant hr acene
Benzo(a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo(g, h,i)pyrene

bi s(2- et hyl hexyl ) pht hl ate

But yl benzyl phthal ate
Car bazol e

Chrysene

Di benz(a, h) ant hracene
D benzof uran

1, 2-Di chl or obenzene
1, 3-Di chl or obenzene

Chromc RfD
(my/ kg- day)

TOXI A TY VALUES:

Confi dence
Level

TABLE 11 (Conti nued)

H G3 NS DI SPOSAL
I NHALATI ON  EXPOSURE

Critica
Ef f ect

Decreased body wei ght gain

POTENTI AL NON- CARCI NOGENI C EFFECTS

Rf D
Basi s

I nhal ati on

RfD Uncertainty Fac-

Sour ce

HEAST
IRI'S, HEAST
RIS, HEAST
IRI'S,

10X

HEAST

RIS, HEAST
RIS, HEAST
IRI'S, HEAST
IRI'S, HEAST
RIS, HEAST
RIS, HEAST
IRI'S, HEAST
IRI'S, HEAST
RIS, HEAST
RIS, HEAST
IRI'S, HEAST
IRI'S, HEAST
RIS, HEAST
RIS, HEAST
HEAST
RIS, HEAST

tor

Modi fyi ng
Fact or



Chemi cal

1, 4- D chl or obenzene

Di etyl pht hal ate

Fl uor ant hene

Fl uor ene

I ndeno( 1, 2, 3- cd) pyrene
2- Met hyl napht hal ene
Napht hal ene

Phenant hr ene

Pyr ene
PESTI Cl DES/ PCBs

Pol ychl ori nat ed bi phenyl s
Al drin

al pha- BHC

bet a- BHC

del t a- BHC

Chl or dane( al pha, ganmma)
4, 4' - DDD

4,4' - DDE

4,4' - DDT

Dieldrin

Endosul fan 11

Chromc RfD
(my/ kg- day)

2.3E-1

TOXIATY

Confi dence
Level

TABLE 11 (Conti nued)

VALUES: POTENTI AL NON- CARCI NOGEN C

H G3 NS DI SPOSAL
I NHALATI ON  EXPOSURE

Critical
Ef f ect

Mil tigeneration |iver

Liver, diet

Li ver

EFFECTS

Rf D
Basi s

I nhal ati on

O al

O al di et

RfD Uncertainty Fac-

Sour ce

HEAST
S, HEAST
S, HEAST
S, HEAST
S, HEAST
IRI'S, HEAST
IRI'S, HEAST
RIS, HEAST
RIS, HEAST

RIS, HEAST
IRI'S
IRI'S, HEAST
RIS, HEAST
RIS, HEAST
| RIS, HEAST
IRI'S, HEAST
IR'S, HEAST
IRI'S, HEAST
IRI'S, HEAST
RIS, HEAST

tor

100

Modi fyi ng
Fact or



TABLE 11 (Conti nued)

TOXIA TY VALUES: POTENTI AL NON- CARCI NOGENI C EFFECTS
H G3 NS DI SPOSAL

I NHALATI ON  EXPOSURE

Chromic RFD Confi dence Critical Rf D RfFD Uncertainty Fac- Modifying
Cheni cal ( g/ kg- day) Level Ef f ect Basi s Sour ce tor Fact or
Endosul fan sul fate - - - - - - -
Endrin - - - - IRI'S, HEAST - -
Hept achl or - - - - RIS, HEAST - -
Hept achl or epoxi de - - - - RIS, HEAST - -
Met hoxychl or - - - - | RIS, HEAST - -
| NORGANI CS
Ant i mony - - - - | RIS, HEAST - -
Arsenic - - - - IRI'S, HEAST - -
Beryl i um - - - - RIS, HEAST - -
Cadm um - - - - IRI'S, HEAST - -
Chromum 11| - - - - | RIS, HEAST - -
Lead - - - - IRI'S, HEAST - -
Manganese 1.4E-05 Medi um I ncreased preval ence of respi- I nhal ati on IR'S 300 3
ratory synptonms and psycho-
nmot or di st ur bances.

Mer cury 8. 6E- 05 - Neurotoxicity I nhal ati on HEAST 30 -
N ckel pendi ng - - - RIS, HEAST - -
Sel eni um - - - - | RIS, HEAST - -
Si | ver - - - - | RIS, HEAST - -
Thal I i um - - - - IRI'S, HEAST - -
Vandi um - - - - | RIS, HEAST - -
Not e:

- = Not Avail able

HEAST = Health Effects Assessment Summary Tabl es (USEPA, 1994).

IRI'S = Integrated Ri sk Infornation System (USEPA, 1994).

ECAO = Environmental Criteria and Assessment O fice (USEPA, 1994).

UF = Uncertainty Factor, to account for inter- and intraspeci es extrapol ation and extrapol ati on from subchronic to chronic exposures.

M- = Modifying Factor, to account for uncertainty in the test program

H = Variation in Human Sensitivity

A = Animal to Human Extrapol ati on

S = Extrapolation from Lowest (Chserved Adverse Effect Level (LQAEL) to No Chserved Adverse Effect Level (NOAEL)



TABLE 12

SUMVARY OF HAZARD | NDI CES AND CANCER RI SKS

H G3 NS DI SPCSAL

EXPOSURE PCPULATI ON
AND PATHWAY

TRACTOR OPERATOR
I nhal ati on of Respirable Particulates from Qutdoor Surface Soils
TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

STABLE EMPLOYEE

I ngestion of Qutdoor Surface Soils

Dermal Contact with Qutdoor Surface Soils
Inhal ation of Volatilized Chemcals

I ngestion of Gound Vater

Dermal Contact with G ound Water

TOTAL PATHWAY HAZARD | NDEX/ CANCER Rl SK:

STABLE EMPLOYEE

I ngestion of Indoor Surface Soils

Dermal Contact wth | ndoor Surface Soils

I nhal ation of Volatilized Chenicals fromlndoor Surface Soils

I nhal ati on of Respirabie Particulates froml|ndoor Surface Soils
I ngestion of G ound Vater

Dermal Contact with G ound \Water

TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

GARAGE EMPLOYEE

I ngestion of Qutdoor Surface Soils

Dermal Contact with Qutdoor Surface Soils
Inhal ation of Volatilized Chemcals

I ngestion of Gound Vater

Dermal Contact with G ound Water

TOTAL PATHWAY HAZARD | NDEX/ CANCER Rl SK:

ADULT CLI ENT/ VI SI TOR

I ngestion of Qutdoor Surface Soils

Dermal Contact with Qutdoor Surface Soils
Inhal ation of Volatilized Chemcals

TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

ADULT CLI ENT/ M SI TOR

I ngestion of Qutdoor Surface Soils

Dernmal Contact with | ndoor Surface Soils

I nhal ation of Volatilized Chemcals fromlndoor Surface Soils

I nhal ati on of Respirable Particulates fromlndoor Surface Soils
TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

CHI LD CLI ENT/ VI SI TOR

I ngestion of Qutdoor Surface Soils

Dermal Contact Wth Qutdoor surface Soils
Inhalation of Vollatilized Chemcals
TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

HAZARD
I NDEX

4E- 06
4E- 06

6E- 02
3E-01
5E- 03
4E+01
8E+00
5E+01

5E- 01
8E- 01
5E- 10
1E- 05
4E+01
8E+00
5E+01

2E-01
2E-01
4E- 03
3E+01
6E+00
3E+01

2E-02
3E-02
5E- 04
4E-02

1E-01
2E-01
2E-10
8E- 07
4E-01

4E-02
3E-02
2E-03
7E-02

CANCER
Rl SK

1E- 08
1E-08

4E- 06
5E- 06
5E- 03
9E- 04
3E-04
1E-03

3E-05
4E- 05
3E-13
9E- 09
9E- 04
3E-04
1E-03

6E- 05
1E-05
3E-05
6E- 04
2E-04
9E- 04

3E- 07
4E- 07
9E- 07
2E- 06

2E- 06
3E- 06
4E- 14
2E-10
6E- 06

7E- 07
5E- 07
3E- 06
4E- 06



CHI LD CLI ENT/ VI SI TOR

I ngestion of |ndoor Surface Soils

Dermal Contact with | ndoor Surface Soils

I nhal ation of Volatilized Chenicals fromlndoor Surface Soils

I nhal ati on of Respirable Particulates froml|ndoor Surface Soils
TOTAL PATHWAY HAZARD | NDEX/ CANCER Rl SK:

3E-01
3E-01
7E-10
3E- 06
6E-01

5E- 06
4E- 06
1E-13
6E- 10
9E- 06



TABLE 12 (Conti nued)

SUMVARY OF HAZARD | NDI CES AND CANCER RI SKS

H G3 NS DI SPCSAL

EXPOSURE PCPULATI ON
AND PATHWAY

ADOLESCENT TRESPASSER

I ngestion of Qutdoor Surface Soils

Dermal Contact with Qutdoor Surface Soils
Inhal ation of Volatilized Chemcals

TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

ADCLESCENT TRESPASSER

I ngestion of Surface \Water

Dermal Contact with Surface Water

I ngestion of Sedi nent

Dermal Contact wth Sedi nent

TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

LANDSCAPE/ UTI LI TY WORKER

I ngestion of Qutdoor Surface Soils

Dermal Contact with Qutdoor Surface Soils
I nhal ation of Volatilized Chem cals

TOTAL PATHWAY HAZARD | NDEX/ CANCER Rl SK:

LANDSCAPE/ UTI LI TY WORKER

I ngestion of Subsurface Soils

Dermal Contact with Subsurface Soils
Inhal ation of Volatilized Chemcals
TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

ADULT RESI DENT

Ingestion of Al Surface and Subsurface Soils
Dermal Contact with Al Surface and Subsurface Soil
I ngestion of Ground Vater

Dermal Contact with G ound \Water

Inhal ation of Volatile Chemcals in Gound Water
TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

CHI LD RESI DENT

Ingestion at Al Surface and Subsurface Soils

Dermal Contact with Al Surface and Subsurface Soils
I ngestion of Ground Vater

Dermal Contact with G ound \Water

Inhal ation of Volatile Chemcals in Gound Water
TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

ADULT NEI GHBORI NG RES| DENT

I nhal ation of Volatilized Chem cals

I ngestion of G ound Vater

Dermal Contact with G ound \Water

Inhal ation of Volatile Chemcals in Gound Water
TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

HAZARD
I NDEX

5E-02
5E-02
5E- 04
1E-01

4E- 03
4E-02
3E-03
4E-03
5E- 02

3E-02
9E- 03
6E- 04
4E-02

1E+00
2E-03
6E- 04
1E+00

9E- 02
1E-01
8E+01
1E+01
4E- 01
9E+0I

9E- 01
2E-01
2E+02
2E+01
2E+00
2E+02

6E-03
8E+01
1E+01
4E- 01
9E+01

CANCER
Rl SK

5E- 06
8E- 07
9E- 07
6E- 06

3E-08
4E- 07
8E- 03
6E- 08
5E- 07

4E- 07
2E-08
1E- 07
5E- 07

9E- 08
4E- 09
1E- 07
2E- 07

6E- 03
9E- 06
3E-03
6E- 04
2E-03
5E- 03

4E- 05
3E- 06
1E-03
2E-04
1E-03
2E-03

1E-04
3E-03
6E- 04
2E-03
5E- 03



CHI LD NEI GHBORI NG RESI DENT

Inhal ation of Volatilized Chemcals

I ngestion of Gound Water

Dermal Contact with Gound Water

Inhal ation of Volatile Chemicals in Gound Water
TOTAL PATHWAY HAZARD | NDEX/ CANCER Rl SK:

RECREATI ON LI ST (Dirty Brook)

Dermal Contact with Surface Water

I ngestion of Sedi ment

Dermal Contact with Sedi nent

TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

RECREATI ON LI ST (Unnamed Br ook)

Dermal Contact with Surface Water

I ngesti on of Sedi nent

Dermal Contact with Sedi nent

TOTAL PATHWAY HAZARD | NDEX/ CANCER RI SK:

* Adult Resident Cancer Risks are 30 year exposures,
24 years adult exposures plus 6 years child exposure

3E- 02
2E+02
2E+01
2E+00
2E+02

6E-04
5E- 03
3E-03
9E- 03

1E-01
7E-03
3E-03
1E-01

6E- 05
1E-03
2E-04
1E- 03
2E-03

1E-09
2E- 07
3E-08
3E- 07

1E-08
4E- 07
4E- 08
4E- 07



Compound of
Pot ent i al
Concern

Al drin

Al um num

Ant i mony

Cadm um

Chl or dane

Chrom um

Copper

Deldrin

Exi sting Condition

Exceeds EqP Sedi ment Cuideline Val ue

Exceeds
Exceeds

NJ and USEPA AWQC.
sedi nent background and

toxicity data.

Exceeds

Exceeds
Exceeds

Exceeds

Exceeds
Exceeds
ER-M

Exceeds
Exceeds
Exceeds

surface soil background

NJ and USEPA AWQC.
surface soil background
NJ and USEPA AWQC.

NI AWCC.

sedi nent background and

NJ and USEPA AWQC.
sedi nent background and
surface soil background

oral

and oral

and oral

toxicity data

toxicity data

NOAA ER-L and

NOAA ER- L.

and oral

toxicity data

Exceeds EqP Sedi nent Quidel i ne Val ue and NCAA
ER-L and ER-M

TABLE 13

SUMVARY OF ENVI RONMVENTAL EVALUATI ON
H G3 NS DI SPCSAL

Ri sk Level Based on Haz-
and Quotients

Pot ent i al

Possi bl e concern in sedi nent.

Probabl e concern to wildlife in surface water
and sedi nent. Possi bl e concern to horses in
surface water.

Probabl e concern to wildlife in surface soils.

Possi bl e concern to horses in surface soils.

Possi bl e concern in surface water
No concern in surface soils.

Possi bl e concern in surface water

Possi bl e concern in surface water
and sedi nent

Possi bl e concern in surface water
sedi rent and surface soils

Probabl e concern in sedi nent.

Conment s

Compound known to bioaccumul ate, but exceeded
sedinment criterion in

only one sanpl e.

Ubi qui t ous conpound, not expected to biomagnify
in food chains, risk likely to be | ower than H®
suggest .

Only detected in 2/48 surface soil sanples,
risk likely to be I ower than HQ suggests.

Only slight exceedance of AWX

Only detected in one surface water
sanpl e.

Did not exceed USEPA AVWCQ
Only 1 exceedance in 9 sediment sanpl es.

Background unfiltered surface water sanple al so
exceeded criteria, filtered sanples

did not exceed criteria.

Only 2 surface exceedances in 9 sedinent sanples.
Only 3/48 surface soil sanples exceed general sur-
face soil background | evels.

Ri sk |ikely, based on frequency of detection and
nunber of exceedances



Compound of
Pot ent i al
Concern

DDE, DDD, DDT

Endosul f an

Endrin

Iron

Lead

Manganese

Mer cury

N ckel

Exi sting Condition

Exceeds EqP Sedi nent Quideline Val ue and NOAA
ER-L and ER-M

Exceeds surface soil background and oral toxicity data.

Exceeds EqP Sedi ment Quidel i ne Val ue.

Exceeds NOAA ER-L.

Exceeds NJ and USEPA AWQC.

Exceeds NJ and USEPA AWXC.

Exceeds NOAA ER-L and sedi ment

backgr ound.

Exceeds oral toxicity data and surface soil
backgr ound.

Exceeds Aquatic Toxicity value for fresh water.

Exceeds NOAA ER-L and sedi nent
backgr ound.

Exceeds surface soil background and oral toxicity data.

Exceeds NOAA ER-L and sedi nent background

TABLE 13 (Conti nued)

SUMVARY OF ENVI RONMVENTAL EVALUATI ON
H G3 NS DI SPCSAL

Potential R sk Level Based on Haz-
and Quotients

DDE and DDD: Possi bl e concern in sedi-
nment. DDT: Probable concern in sedinent.
DDE, DDD and DDT: No concern in sur-
face soil.

Possi bl e concern in sedi nent.

Probabl e concern in sedi nent.

Possi bl e concern in surface water.

Possi bl e concern in surface water and sedi -
ment. Probable concern to wildlife in sur-
face soil. Possible concern to horses in sur-
face soil.

Possi bl e concern in surface water.

Possi bl e concern in sedi nent and
surface soils.

Possi bl e concern in sedinent.

Conment s

Compounds known to bi oaccunul at e.
sedi ment .

Risk likely in

Only detected in 2/9 sedi nent sanpl es.

Only detected in 2/9 sediment sanpl es.
line Value and ER-M not exceeded.

EqP Qui de-

Unfiltered background sanpl e al so exceeded crite-
rion.

Unfiltered background sanpl e al so exceeded crite-
rion.

Only 2 exceedances in 9 sedi ment sanples, com
pound is considered ubi quitous.

Surface soil concentrations exceeded U S. soil back-
ground in only 5 of 48 sanpl es.

Only 3/ 13 sanpl es exceeded toxicity val ue.
Conmpound known to bi oaccumul ate and
bi omagni fy. R sk |ikely based on nunber of

exceedances and frequency of detection.

Background sanpl e al so exceeded ER-L.



TABLE 13 (Conti nued)

SUMVARY OF ENVI RONMVENTAL EVALUATI ON
H G3 NS DI SPCSAL

Compound of Potential Ri sk Level Based on Haz-
Pot ent i al Exi sting Condition and Quotients
Concern
PCBs Exceeds EqP Sedi nent Quideline Val ue and NOAA Possi bl e concern in sedinment.
ER-L and ER-M Possi bl e concern to wildlife and horses in
Exceeds surface soil background and oral toxicity data. surface soils.
PAHs Exceeds NOAA ER-L. Possi bl e concern in sedinment.
Exceeds surface soil background and/or oral toxicity No concern in surface soils.
dat a.
Sel eni um Exceeds surface soil background. No concern in surface soils.
Silver Exceeds NJ and USEPA AWQC. Probabl e concern in surface water.
Exceeds NOAA ER-L and sedi nent background. Possi bl e concern in sediment.
Thal | i um Exceeds surface soil background. No concern in surface soils.
Zi nc Exceeds surface soil background and oral toxicity data. Possi bl e concern to wildlife and horses in
surface soils.
Not es:
EqP = EquilibriumPartitioning Method for deriving Sedinent Cuideline Val ues

AN = Anbient Water Quality Criteria

NOAA ER- L
NOAA ER-M

Nat i onal
Nat i onal

HQ = Hazard Quotient

Cceani ¢ and Atnospheric Administration's Effects Range - Low
Cceani ¢ and Atnospheric Admnistration's Effects Range - Medi um

Conment s

Risk likely in sedinent and surface soils
due to frequency of detection and
nunber of exceedances.

Low nunmber of exceedances in sedi ment per com
pound. Chrysene detected in only 1/9 sedi nment
sanpl es.

Low frequency of detection; conpound
detected bel ow oral toxicity data.

Only detected in one surface water sanple.
Only 1 exceedance in 9 sedinment sanples. R sk
likely to be | ower than HQ suggests.

Low frequency of detection.
Al sanpl es bel ow general surface soil

background levels; risk likely to be |ess
t han HQ suggests.



Vol atil e Organic Conpounds (ug/l)

Acet one

Benzene

Carbon Disul fide

Carbon Tetrachl oride

Chl or obenzene

Chl orof orm

1, 2-Dichl oroet hene(total )-as cis
1, 1- Di chl or oet hane

1, 2- Di chl or oet hane

1, 1- Di chl or oet hene

Met hyl ene Chl ori de

1,1, 2, 2- Tetrachl or et hane
Tetrachl or et hene

Tol uene

1,1, 1-Tri chl roet hane
1,1, 2-Trichl roet hane
Trichl or et hene

Vinyl Chloride

Xyl enes(total)

Sem - Vol atil e O ganic Conpounds (ug/l)

Bi s(2- et hyl hexyl ) pht hal ate
2- Chl or ophenol

1, 2- Di chl or obenzene

1, 3-Di chl orobenzene

1, 4- Di chl or obenzene

Di et hyl phthal ate

2- Met hyl napt hal ene

Napt hal ene

Phenol

1,2, 4-Trichl or obenzene

Not es:
(1) N
(2) E
(3) N
(4) N
(5) 4
(6) B

TABLE 14

G ound Water and Surface Water ARARs-Hi ggi ns Di sposal

Max.
in

in

Conc. Detected
Ground Water

40
910
25
160

3, 100

53

Conc. Detected
Ground Water

6

39

1, 800
4

89

5

7

44

55

3

NJ Surface
Water Criteria(l)

0. 363

5.67

0.291
4.81
2.49
1.72

0. 388

7,440

127
13.5
1.09

0.083

NJ Surface
Water Criteria(l)

1.76
122
2,520
2,620
343
21, 200

20, 900
30.6

Federal Surface
Water Criteria(2)

0. 25
680
5.7

11, 600

0.38
0. 0570

Federal Surface
Water Criteria(2)

1.8

2,700
400
400

23, 000

N GwW NJ Drinking Feder al
Standards(3) Water MCl.s(4) Water
700
1 1, 000 5
2 2 5
4 50
6 -
10 70 70
70 50
2 2 5
2 2 7
2 3
2 1
1 1 5
1, 000 1, 000
30 30 200
3 3 5
1.00 1 5
5 2 2
40 1, 000 10
NJ GW NJ Drinki ng Feder al
Standards(3) Water MCl.s(4) Water
30
40
600 600 600
600 600 75
75
5, 000
300
4,000
9 8 70

MCl . s(5)

MCl . s(5)



I norganics (ug/l)

Al unmi num
Anti mony
Arsenic
Bari um
Beryllium
Cadmi um
Cal ci um
Chr omi um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Ni ckel

Pot assi um
Sel eni um
Silver
Sodi um
Vanadi um
Zi nc

Not es:
(1) N
(2) E
(3) N
(4) N
(5) 4
(6) B

Max. Conc.

TABLE 14 (Conti nued)

G ound Water and Surface Water ARARs- Hi ggi ns Di sposal

Det ect ed
in Ground Water

69, 300
15.1
35.5
1,090
13.1
3.1

93, 000

1,690
103

177
165, 000
115

65, 400
10, 300
341
23,600
4.5

4.2
132, 000
262

337

NJ Surface
Water Criteria(l)

12.2
0.0170
2,000
10

160

516

10
164

Feder al

Wt er

Surf ace
Criteria(2)

0. 0077

0. 025
11
2.32
300
0.28

50
31.45

NI GW
St andar ds( 3)

200
20

8
2,000
20

4

100

1, 000
300
10

50
100

50
50, 000

5, 000

NJ Drinking
Water MCl.s(4)

Feder al
Wt er

Dri nki ng
Ml . s(5)

50

2,000

100

50



Pesti ci de/ PCBs

Adrin

al pha- BHC

bet a- BHC

del t a- BHC

gama- BHC( Li ndane)
al pha- Chl or dane
ganmma- Chl or dane
4,4' - DDE

4, 4' - DDD

4,4 -DDT

Endosul fan |

Hept achl or

Hept achl or epoxi de
PCBs

Not es:

(1) NJ.AC7:9-4
(2) EPA 440/ 5-86-001
(3) NNJ.AC7:9-6
(4) N.J.A C 7:10-16
(5) 40 CFR 141

(6) Blank - No ARAR

<I M5 SRC 97104TA>
<I M5 SRC 97104TB>
<I M5 SRC 97104TC>

TABLE 14 (Conti nued)

G ound Water and Surface Water ARARs- Hi ggi ns Di sposal

Max. Conc. Detected
in Ground Water

0.1
0. 097
0. 041

0.04
0.034
0. 064

0.11

0.21

0. 089

0.013
0. 053

0. 06
0. 042

0.57

NJ Surface
Water Criteria(l)

0. 000135
0. 00391
0.137

2.0

0. 000277
0. 000277
0. 000588
0. 000832
0. 000588
0. 056

0. 000208
0. 000103
0. 000244

Federal Surface
Water Criteria(2)

1.3
0.34
0.34
0.34
0.16

0. 004
0. 004
14

0. 0087
0. 0036

0.014

NI GW
St andar ds( 3)

0.
0
0.20

NJ Drinking
Water MCl.s(4)

0. 50

Feder al
Wt er

Dri nki ng

Ml . s(5)

ceo

N

N



TABLE 16
ARARs

Requi r enent

NJ G oundwater Quality Standards

Federal Safe Drinking Water Act Regul ations
NJ Safe Drinking Water Act Regul ations

NJ Surface Water Quality Standards

Federal Anbient Water Quality Criteria

NJ Pol |l utant Discharge Elim nation System Regul ations
NJ Air Pollution Control Act

NJ Fl ood Hazard Control Act

NJ Soil Erosion and Sedi ment Control Act

Federal Resource Conservati on and Recovery Act

New Jersey Solid and Hazardous Waste Regul ati ons
National H storic Preservation Act Regul ations
Executive Order 11990

Farm ands Protection Policy Act of 1981, as anended
Federal Department of Transportation Regul ations

New Jersey Water Supply Management Act

New Jer sey Endangered Species Act

U S Fish and WIldlife Coordination Act Regul ations
New Jersey Vel Drilling Licensing Act

New Jersey State Register of Hstoric Places

State Freshwater Wtl ands Regul ations

Federal Wetl ands Regul ati ons

Qccupational Safety and Heal th Administration Regul ations

G ean Air Act Regul ations

Sour ce

NJ.AC 7:9-6

40 CFR 141

NJ.AC 7:10
NJ.AC 7:9-4

33 U S.C 1251 et seq.
40 CFR 122-125

N.J.A C 7:14A
NJ.AC 7:27

N. J.S. A 58:16A-50
NJ.S A 4:34-1

42 USC 6901 et seq.
NJ.AC 7:26

36 CFR Part 800

40 CFR Part 6, Subpart A
7 USC 4201 et seq.

49 CFR 171-179
Subtitle C

N. J.S. A 58A

NJ.S. A 23:2A-2

40 CFR Part 302
N.J.S. A 58:4

N.J.S A 13:1B-15.128
NJ.AC T7:7A

40 CFR Part 230

29 CFR 1910

40 CFR Part 50
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ADM NI STRATI VE RECORD | NDEX

H G3 NS DI SPCSAL SERVI CES
ADM NI STRATI VE RECCRD FI LE
I NDEX OF DOCUMENTS

1.0 S| TE-1 DENTI FI CATI ON
1.2 Notification/Site Inspection Reports

P. 100001- Report: Potential Hazardous Waste Site:
100022 Site Inspection Report, H ggins D sposal, prepared
by Marge Kostenowczyk of NUS Corporation, April 15, 1983.

3.0 REMED AL | NVESTI GATI ON
3.1 Sanpling and Anal ysis Pl ans

p. 300001- Report: Field Sanpling Plan for Higgins
300277 Di sposal Services, Town of Kingston, Somnerset
County, New Jersey, prepared by MalcolmPirnie, Inc., Decenber 1992.

p. 300278- Report: Quality Assurance Project Plan for
300427 H ggi ns Di sposal Services, Town of Kingston,
Sonerset County, New Jersey, prepared by MalcolmPirnie, Inc., Decenber 1992.

3.2 Sanpling and Anal ysis Data/ Chain of Custody Forms

p. 300428- Report: Quick Turnaround Method Data Speadsheet,
300493 prepared by EA Laboratories, March 17, 1993.

p. 300494- Addendum Table 6-1 Addendum Anal ytical Procedure
300495  Sanpl e Contai ner Preservation and Hol di ng Tinme
Requirenents Hi ggins Disposal Site, prepared by MalcolmPirnie, Inc.

3.3 Wirk Plans

p. 300496- Report: Health And Safety Plan for H ggins
300639 Di sposal Services, Town of Kingston, Somerset
County, New Jersey, prepared by Ml col mPirnie,
I nc., Decenber, 1992.

p. 300640- Report: Work Plan for Higgins D sposal Services,
300843 Town of Kingston, Sonerset County, New Jersey,
prepared by MalcolmPirnie, Inc., Decenber 1992.

10.0 PUBLI C PARTI O PATI ON
10.2 Community Rel ations Pl ans

p. 1000001- Report: GComunity Relations Plan for Hi ggins
1000031 Di sposal Services, Town of Kingston, Sonerset
County, New Jersey, prepared by Mal col mPirnie,
Inc., Decenber 1992.



H G3 NS DI SPCSAL SERVI CES
ADM NI STRATI VE RECORD FI LE UPDATE
I NDEX OF DOCUMENTS

1.0 SITE | DENTI FI CATI ON
1.1 Background - RCRA and O her Information

P. 100023- Report: Potential Hazardous Waste Site
100078 Prelimnary Assessnent, Kingston Residences,
prepared by M. Barry L. Kellens, MalcolmPirnie,
Inc., May 12, 1986.

P. 100079- Report: Field Sanpling Epi sode Report, Hi ggins
100085 Disposal Service Inc., 121 Laurel Avenue,
Ki ngst on, Somerset County, New Jersey, June 26
1986, prepared by New Jersey Departnment of
Envi ronnental Protection (NJDEP), Division of
Hazar dous Waste Managenent, Bureau of Site
Assessnents July 8, 1986.

P. 100086- Prelimnary Assessnent Review Form Kingston
100086 Resi dences, prepared by M. James |ppolito, July 17, 1986.

P. 100087- Letter to M. John Carlano, Health officer,
100094  Franklin Township Health Department, from M.

Steven N eswand, Chief, NIDEP, Bureau of Safe
Drinking Water, re: attached summary of the
results of analysis of water sanples collected on
April 26, 1986, from 10 potable wells in Franklin
Townshi p (Sonerset County), August 7, 1986.
(Attachnent: Summary, Potable Water Sanple
Anal ysis Results for Ten Non-Public Wlls
Frankl i n Townshi p (Somerset County), August 6, 1986.)

P. 100095- Letter to M. John Carlano, Health Oficer,
100102 Franklin Townshi p Health Departnment, from M.

Barker Ham |1, Acting Chief, Bureau of Safe
Drinking Water, NJDEP, re: attached sumrmary of
the results of analysis of water sanples collected
on August 12, 1986, fromnine potable wells in
Frankl i n Townshi p (Somerset County), Novenber 25,
1986. (Attachrment: Sunmmary Potabl e Water Sanple
Anal yses Data From Nine Non-Public Wlls in
Frankl i n Townshi p, Sonmerset County, Novenber 25, 1986.)



P. 100103-
100114
P. 100115-
100137
P. 100138-
100140
P. 100l 41 -
100152
P. 100153-
100193

Menorandumto M. Al Pleva, HSM5 |, Bureau of site
Assessnment, NIDEP, from Kathleen M G nes,
Research Scientist |11, Quality Assurance Secti on,
NJDEP, re: Quality Assurance Review Sumrmary of

H ggi ns Di sposal Sanpling June 26, 1986: ETC
Nurmbers M7174- K7183, January 2, 1987.
(Attachnents: 1. Evaluation of Analytical Data
Report Package for New Jersey Dept. of
Environnental Protection, Division of Hazardous
Site Mtigation, CN 028, Trenton, NJ 08625, Review
of the H ggins Disposal for the PA'SI and HRS,
January 2, 1987; 2. Menorandumto M. David J.
Shotwel I, Chief, Bureau of Field operations,

Di vi si on of Hazardous Waste Managenent, NJDEP,
fromMs. Nancy E. Spence Chief; M. Floyd A

Geni col a, Environnental Scientist |, NJDEP;, Dr.
Kenneth Lin, Research Scientist Il, Quality
Assurance Section, NJDEP, re: Quality Assurance
Review of H ggins Farm Site Total Dioxin and Total
Furan Data Packages, March 16, 1987; and 3.
Menmorandumto Ms. Carol G aubert, Techni cal

Coordi nator, Bureau of Site Assessnent, NJDEP,
fromM. Thomas A Jackson, office of Quality
Assurance, NIDEP, re: Quality Assurance Review
H ggins Farnmi S-R Anal ytical Incorporated Sanples
SR12821-1 through SR12821-11 - June 1986.)

Transmittal form (with attachments) to Linda
Comerci, Northern N.J. Conpliance, US. EPA
Region Il, fromChris Mallery, Northern Bureau of
Regi nal Enforcement, NIDEP, re: Hi ggins/Laural
Ave., Franklin Townshi p, Somrerset County,
forwarding the following attachnents: 1.
Directive to M. Hggins; 2. Letter to Health
Dept.; 3. 1982 Adninistrative Order to Higgins;

4. MalcolmPirnie Report; and 5. Maps, April 13, 1987.

Letter to Ms. Carol Garubart, Bureau of

Pl anni ng and Assessnent, NJDEP, from M. Randall
Vi eser, Elizabethtown Water Conpany, re: two
copies of the well log for Gover Avenue Wl I,
Novenber 18, 1987. (Attachnent: Conpliance
Eval uation I nspection Public Community Water
Supply, February 4, 1987.)

Site Inspection Review Form Kingston Residence
prepared by Ms. Joyce Harney, March 9, 1989.
(Attachnent: HRS Cover Sheet and G oundwat er Route
Work Sheets, July 11, 1988.)

Letter to M. Perry Katz, Chief, New Jersey
Conpl i ance Section, U S. EPA Region Il, from M.
Mel i nda Dover, Chief, Bureau of Federal Case
Managenent, NIDEP, re: letter of June 19, 1989,
H ggi ns Di sposal Service July 18, 1989.
(Attachnent: Gound Water Analysis - Mnitoring
Wl | Report, April 10, 1989.)



100194- Monitoring Results - Tracking Form H ggins

100223 Disposal Service, Inc., NJPDES NO NJ0067270,
Sanpling Period: 12/88 - 2/69, undated.
(Attachnent: Monitoring Wll Report, April 10, 1989.)

100224- Dredge Spoil Site (D & R Canal, Laurel Avenue

100326  Stockpile Site) package containing Maps and G ound
Water Analysis - Volatile O ganics Reports and
Monitoring Well Report.

Notification/Site Inspection Reports

100327- Menorandum (with attachment) submitted by Ms.

100341- Carol Gaubart, Environmental Specialist, NIDEP,
re: attached Site Inspection Report, Hi ggins
Di sposal Service, 121 Laurel Avenue, Kingston,
Sorerset County, Site Inspection,, conducted by
NJDEP representatives on June 26, 1986.

Prelimnary Assessnent Reports

100342- Potential Hazardous Waste Site, Executive Summary,

100362 prepared by Ms. Margo Kostenowczyk, NUS
Corporation, April 15, 1983. (Attachnent: Report:
Potenti al Hazardous Waste Site, Site Inspection
Report, Part | - Site Location and |Inspection
Informati on, prepared by Ms. Marge Kostenowczyk,
NUS Cor poration, February 22, 1983.

Site Investigation Report

100363- HRS Cover Sheet & Package, prepared by M. Kenneth
100405 Kl oo, Novenber 18, 1986.

100406- HRS Cover Sheet & Package, prepared by M. Kenneth
100427 Kl oo, Novenber 18, 1886.

100428- HRS Cover Sheet & Package, prepared by M. Kenneth
100456 Kl oo, Novenber 18, 1986.

100457- Report: Site Inspection Report, Kingston

100473 Resi dence, Laural Avenue, Franklin Township.
Sorrer set County, New Jersey prepared by M.
Robert Rai sch, NJDEP, March 25, 1988.

100474- Report: Kingston Residences, Laurel Avenue,

100477 Frankl i n Townshi p, Somerset, N.J., EPAID #
NJD981490436, prepared by Robert Raisch, HSMB |11,
NJDEP, June 1988.

100478- Kingston Residences Attachnents (Maps 1 - 7 &
100525 other attachments A - J), undated.

100526- Hi ggi ns Disposal Service, 121 Laurel Avenue,
100721 Ki ngst on, Somerset County, New Jersey, References
A through Y, undated.



2.0

REMOVAL RESPONSE

Sanpling and Anal ysis Datal/ Chain of Custody Forns

200001-
200191

200192-
200264

200265-
200385

200386-
200565

200566-
200571

200572-
200578

200579-
200604

Menmorandumto M George Prince, EPA ERT Wrk

Assi gnment Manager, from M. Charles MCusker,
REAC Task Leader, Ray F. Wston, Inc., re: H ggins
Di sposal - Soil Sanpling, Wrk Assignnent # 2-442

- Trip Report, Novenber 9, 1990.

Report: Soil and sedi ment Sanpling, H ggins

Di sposal , Franklin Townshi p, New Jersey, prepared
by Roy F. Weston, Inc./REAC., prepared for U S
EPA/ ERT, Decenber 1990.

Report: Final Report, Geophysical Survey to Locate
Buri ed Hazardous Waste Containers, H ggins

Di sposal Site, Franklin Township, New Jersey

Sept enber 1993, prepared by Roy F. Wston,

Inc./ REAC, prepared for U S. EPA ERT, Septenber 17, 1993.

Ensco Waste Material Data Sheets, No. 408939

t hrough 408944, prepared by M. Mchael Ferriola,
(n- Scene Coordinator, U S. EPA Region II,

Cct ober 21, 1994. (Attachment: Attachment E:  Haz-
Scan Drum I nventory, prepared by M. M chael

Ferriola, OSC, U 'S. EPA Region Il, Novermber 11, 1994.)

Uni f orm Hazar dous, Waste Manifest, State of New
Jersey, Manifest No. 1, Facility: Ensco

Envi ronnental Services of GA, Inc., Transporter:
Nappi Trucking Co., Generator: U S. EPA Region
I1/H ggins Disposal, M. Mchael Ferriola, On-

Scene Coordinator, U S. EPA Region Il, Novenber 11,

Uni f orm Hazar dous Waste Manifest, State of New
Jersey, Manifest No. 2, Facility: Ensco

Envi ronnental Services of GA, Inc., Transporter:
Nappi Trucking Co., Generator: U S. EPA Region
I1/H ggins Disposal, M. Mchael Ferriola, On-
Scene Coordinator, U S. EPA Region Il, Novenber 11,

Uni f orm Hazar dous Waste Manifest, State of
Arkansas, Facility: Ensco, Inc., Transporter: Haz
Mat Environmental G oup, Cenerator: U S EPA
Region I1/H ggins, Disposal, M. Mchael Ferriola,
On- Scene Coordinator, U S. EPA, Region II,

Novenber 15, 1994. (Attachnents: 1. Letter to M.
Ri chard Jakucs, from Wastex Industries, Inc., Re:
anal ytical results obtained for Sanple |.D.
AB37776, Cctober, 25, 1994; 2. Letter to M.

Ri chard Jakucs, from Wastex Industries, Inc., re:
anal ytical results obtained for Sanple |.D.
AB37777, Cctober 25, 1994; and 3. Letter to M.

R chard Jakucs, from Wastex Industries, Inc., re:
anal ytical results obtained for Sanple |.D.
AB37778, Cctober, 25, 1994.

1994,

1994.



200605-
200656

200637-
200810

200811-
200905

200906-
201150

201151-
201513

Dat a Package: Renoval Data & Manifests prepared
by Accredited Laboratories, prepared for
Vst i nghouse Renedi ation, Decenber 22, 1994.

Report: Prelimnary Trip Report, Soil Sanpling at
the H ggins Disposal Site, Franklin TWP., New
Jersey, April 1995, prepared by Ray F. Wston,
Inc./REAC, prepared for U S. EPA/ERT, April 7, 1995.

Report: Prelimnary Trip Report, Soil Sanpling and

Radi ati on Survey, H ggins D sposal Site, Franklin

TWP., New Jersey, April 1995, prepared by Roy F.

Weston, Inc./REAC, prepared for U S. EPAERT, April 24, 1995.

Report: Final Trip Report, Soil Sanpling and

Radi ati on Survey, H ggins Disposal Site, Franklin

TWP., New Jersey, May 1995, prepared by Roy F.

Weston, Inc./REAC, prepared for U 'S EPA ERT, May 4, 1995.

Report: Trip Report, Soil Sanpling, H ggins
Di sposal Site, Kingston, New Jersey, February
1996, prepared by Roy F. Wston, |nc./REAC

prepared for U S. EPA/ERT, February 29, 1996.

Cor r espondence

201514-
201515

201516-
201524

Rerredi al
Sanpl i ng

300844-
300857

300858-
300884

Menorandumto M. Richard Sal kie, Associate

Director for Rermoval and Energency Preparedness
Program ERRD, U. S. EPA, Region Il, fromM. John
Frisco, Deputy Director for New Jersey Prograns,

ERRD, U.S. EPA, re: Request for a Renoval Action

at the H ggins Disposal Service Site, Franklin

Townshi p, Sonerset County, New Jersey, March 31, 1993.

Menorandumto M. George Prince, U S. EPA ERT Wirk
Assi gnment Manager, from M. Stewart K. Sandberg,
Proj ect Manager, REAC Cincinnati, re: Prelininary
Results of Field Wrk at the H ggi ns Di sposal

Site, WA # 4-905, July 21, 1993.

I nvestigation
and Anal ysis Pl ans

Plan: Sanpling and Analysis Plan Ill, H ggins

Di sposal Site, Kingston, Sonerset County, New
Jersey, prepared by Roy F. Wston, Inc., prepared
by Roy F. Weston, Inc., prepared for U S EPA
Region |1, Cctober 13, 1992.

Plan: Sanpling Q¥ OC Wrk Pl an, H gggins D sposal,

H ggi ns Di sposal Contaminated Soil Pile, prepared

by U S. EPA Region ||, TAT and Roy F. Wston,

Inc., prepared for U S. EPA Region ||, Decenber 20, 1994.



3.3 Wirk Plans

P. 300885- Plan: Wrk Plan for Drum Excavation, Hi ggins
300908 Di sposal Site, Kingston, Sonerset County, New
Jersey, prepared by Westinghouse Rernedi ation
Services, Inc., prepared for U S. EPA Region IlI,
February I, 1994.

3.4 Renedial Investigation

P. 300909- Report: 6.91-Mle MIltown "E' Loop of the Liberty
301006  Pipeline Upstream Facilities Tenporary Row
Expansi on and Wrk Space Areas, Phase | Hi storical
and Archaeol ogi cal Survey, prepared by The
Cul tural Resource G oup, Louis Berger &
Associ ates, Inc., prepared for Transcontinental
Gas Pipe Line Corporation, March 1992.

P. 301007- Report: Final Wetland Delineation Report, H ggins
301064 Disposal Services, Town of Kingston, Somerset
County, New Jersey, prepared by Ml col m
Pirnie, Inc., prepared for U S. EPA June 1996.

P. 301065- Report: Final Stage 1A Archaeol ogi cal Survey,
301149 H ggi ns Di sposal Services, Town of Kingston,
Sorer set County, New Jersey, prepared by Kingston,
Pirnie, Inc., prepared for U S EPA July 1996.

P. 301150- Report: Final Renedial |nvestigation Report,
301539 H ggi ns Di sposal Services, Town of Kingston,
Somer set County, New Jersey prepared by Ml col m
Pirnie, Inc., prepared for U S. EPA August 1996.

P. 301340- Report: Final Renedial Investigation Report,
30200S Volune 11, H ggins D sposal Services, Town of
Ki ngst on, Sonerset County, New Jersey, prepared by
Mal colmPirnie, Inc., prepared for U S. EPA August 1996.

4.0 FEASIBILITY STUDY

4.3 Feasibility study Report

P. 400001- Report: Final Feasibility Study Report, H ggins

400137 Di sposal Services, Town of Kingston, Somnerset

County, New Jersey, prepared by Ml col mPirnie,
Inc., prepared for U S. EPA August 1996.

10. 0 PUBLI C PARTI Cl PATI ON

10. 2 Community Rel ations Pl ans

P. 10. 00032 d ossary of Environnental Terms and Acronym Li st,

10. 00062 prepared by U S. EPA Ofice of Comunications and
Public Affairs, Decenmber 1989.
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STATE LETTER
<I MG SRC 97104J>
Re: H ggins Disposal Superfund Site; Record of Decision (ROD)
Dear Ms. FOX
The New Jersey Departnent of Environnental Protection (NJDEP) has eval uated the conponents of the sel ected
remedy for the H ggins Disposal Superfund Site and concurs with the followi ng ground water conponents of the
remedy. NIDEP does not concur with EPA' s position of no further action for the soils at the site.

The nmaj or conponents of the selected ground water renmedy that NJDEP concurs with include the follow ng:

- Renedi ation or contaninated ground water to Federal and State Maxi mum Contam nant Levels and also to
ground water quality standards pronul gated by the State of New Jersey.

- Installation of on-site wells for the extraction of the contam nated ground water.

Conveyance of the extracted ground water via a pipeline to the H ggins Farm Superfund Site for
treatment, with discharge to surface water.

- If necessary, the on-site ground water treatment systemat the Higgins FarmSite will be enhanced
through the addition of granular activated carbon.

- Connection of the ten neighboring residents on Laurel Avenue who use private well water to a public
wat er supply. Public water would al so be provided to the Hggins famly. This would be acconpli shed
through the extension or the existing Elizabethtown Water Conpany pipeline.

- Inplenmentation of an environmental nonitoring programto ensure the overall effectiveness of the
remedy.

- Five-year reviews of the Site pursuant to CERCLA.

NJDEP concurs that the selected remedy for ground water is protective of human health and the environment,
conplies with requirenents that are legally applicable or relevant and appropriate to the renedial action,
and is cost effective.

NJDEP does not concur with EPA's conclusion of no further action for soils because there are | evels of PCB s,
PAI'l's and sonme netals in the soils that exceed our soil cleanup guidelines for a residential setting.

Al t hough these levels may not require an active renedi ati on, EPA has failed to recognize the need to

inpl enent a Declaration of Environnental Restriction (DER) at a mninmumas warranted by NJSA 58: 10-B.

The State of New Jersey appreciates the opportunity to participate in the decision nmaki ng process of the
Super fund program

<I M5 SRC 97104K>



APPENDI X V
RESPONSI VENESS SUMVARY

H G3 NS DI SPCSAL SUPERFUND SI TE
FRANKLI N TOANSHI P, NEW JERSEY

This community relations responsiveness summary is divided into the follow ng sections:
I. Overview This section discusses EPA's preferred alternative for renedial action.

Il. Background: This section briefly describes community relations activities for the H ggins D sposal
Site.

I1l. Public Meeting Comrents and EPA Responses: This section provides a summary of commenters' major issues
and concerns, and expressly acknow edges and responds to all significant comments raised at the public
neeti ng.

V. Response to Witten/Internet Conments: This section provides a summary of, and responses to, coments
received in witing and through the Internet during the public comrent peri od.

V. Witten/Internet Comments: This section provides copies of all of the witten/Internet coments
received. In addition, a copy of the transcript of the public neeting is |ikew se included.

I.  OVERVIEW

At the initiation of the public comrent period on May 1, 1997, EPA presented its preferred alternative for
the H ggins Disposal Site located in Franklin Township, New Jersey. The selected renmedy includes extraction
of contam nated groundwater w th conveyance of this groundwater via a pipeline to the H ggi ns Farm treat nent
plant. In addition, neighboring residents including the Hggins' will be connected to public water through
extension of the existing Elizabethtown Water Conpany's pipeline. Furthernore, environmental nonitoring wll
be performed in order to evaluate the effectiveness of the groundwater extracti on system

11, BACKGROUND

The Remedi al I nvestigation and Feasibility Study (RI/FS) and the Proposed Plan for the Site were nade

avai |l abl e at the EPA Superfund Docunent Center at EPA's Region Il office in New York Cty, at the Mary Jacobs
Menmorial Library in Rocky H I, New Jersey and at the Franklin Public Library in Sonerset, New Jersey. The
notice of availability for these docunents was published in the Hone News and Tribune on May 1, 1997. The
public was given the opportunity to comrent on the preferred alternative during the public conment period
whi ch began on May 1 and concluded on June 30, 1997. |In addition, a public neeting was held on May 20, 1997
at the Franklin Township Minicipal Building. At this neeting, representatives from EPA answered questions
concerning the Site and the remedial alternatives under consideration. It should be noted that the public
comrent period originally was to have ended on May 30, 1997. However, in response to a request nade during
the public neeting, the commrent period was extended to June 30, 1997. Responses to coments received during
t he comment period, including the public neeting, are provided in this Responsiveness Summary.

I'11. PUBLIC MEETI NG COWENTS AND EPA RESPONSES

The questions and comments rai sed during the public neeting can be grouped into the foll owing categories:
A EPA' s Preferred Alternative (Al ternative 3B)

B. I ssues Regarding the State-Oaned Laurel Avenue Site

C. O her |ssues and Conmment s



Questions or comments are summarized in bold, followed by EPA s response

A

EPA' s Preferred Alternative (Alternative 3B)

Menmbers of the audi ence asked for specific details of the proposed pipeline that wll
convey groundwater fromthe H ggins Disposal Site to the Hggins FarmSite

Questions concerned the conposition of the pipeline, the effects of blasting fromthe
nearby quarry, the location of the pipeline and whether the pipeline punping
systemw || operate on suction or pressure

EPA Response: Specific details of the pipeline material, the effects of blasting and the
punpi ng systemw || be evaluated in the detail ed design of the renedy. The pipeline will
be designed to withstand the bl asting associated with quarry operations, and to shut down
in the event of a pipeline failure.

Wth regard to the pipeline |ocation, EPA acknow edges that the | ocation proposed in the
Feasibility Study nust be revised based on current |ocations of the easenents. The
Feasibility Study proposed a conceptual pipeline alignnent, within both the
Transcontinental Gas Pipeline Corporation and the Sun Pipeline Conpany easemnents,

whi ch crossed through Trap Rock property. However, infornation provided during the
public conment period indicates that these easenents have been rel ocated outside of the
active mning zone to the edge of Trap Rock property. Using easenent information
provided to EPA during the public comment period, the Agency has recal cul ated the costs
for inmplementing the selected renedy (which are provided in Appendix VI). Wile the
present worth of the remedy has been recal cul ated to be approxinately $3.3 mllion
dollars (as conpared to the original present worth calculation of approxinately $2.2
mllion dollars), the remedy neverthel ess provi des the best bal ance of trade-offs anong
alternatives with respect to EPA's evaluation criteria.

The attorney representing the owners of the Site conmented that there is

insufficient information to select a remedy. Areas in which the attorney noted
uncertainties include the hydraulic characteristics at the Site and surrounding area,
the rel ati onshi p between on-site groundwater and regional groundwater flow the

pi peline location and the groundwater nodel

EPA Response: EPA disagrees with the majority of these comments, in that the Agency
bel i eves sufficient information has been gathered to nmake a sound decision with regard to
the sel ection of a renedy.

The results of EPA's investigatory activities (which were performed in accordance with
establ i shed technical procedures) reveal that chemcals detected in the groundwater

beneath the Site were also detected in neighboring residential wells. Additionally, the
pattern of contanmination along with the groundwater flow regi ne suggests that the source

of these contaminants is the buried waste on the Site. |In addition, operation of the on-site
production well is known to influence groundwater flow underneath the Site

Based on the information collected during EPA' s investigation, a groundwater mnodel was
used to devel op a conceptual design which would be sufficient for remedy sel ection
purposes. This conceptual design (i.e., punping groundwater froma known area of
contam nation) has been successfully inplenented at other Superfund sites in New Jersey

in which contam nation exists in fractured bedrock. It should be noted that the
conceptual design will, by necessity, be refined during the detail ed design of the renedy.
During the detail ed design, actual well location(s) and extraction rate(s) will be determ ned.

Wth regard to the proposed pipeline route, information obtained during the public
comrent period was used to deternine a revised |location and re-estimate costs.
However, the preferred alternative with the revised pipeline location still provides the



best bal ance of trade-offs anbng alternatives with respect to EPA's evaluation criteria

Menbers of the audi ence expressed concerns with the placenent of the pipeline

near the quarry and near residential property. Furthernore, concerns were raised
regardi ng possible pipeline failure, and what entity would be responsible in the

event of such an occurrence. |In addition, the attorney representing the owners of the
Site requested that EPA investigate the possibility of conveying the extracted
groundwater to a publicly-owned treatnent works (POTW.

EPA Response: As discussed above, EPA has determned that Alternative 3B provides

the best bal ance of trade-offs anong alternatives with respect to EPA's eval uation

criteria. Responsibility in the event of pipeline failure will depend on the circunstances

of the accident. |If the failure were the result of either a design, construction or operation
and nai ntenance error, then the party responsible for these activities (whether it be the
CGovernnent or potentially responsible parties) may be held responsible. Conversely, if

the accident were the result of activities perforned by an outside party, then that party

may be hel d responsible for the pipeline failure

Wth regard to the possibility of conveying groundwater to a POTW EPA has nmet with
representatives of the Stony Brook Regi onal Sewage Authority. At this neeting, EPA

was inforned that the Authority woul d consider a request by the Agency to accept
groundwater fromthe Site. However, during the neeting, the participants agreed that

sone formof pretreatnent of the groundwater woul d probably be necessary. |In addition

the nethod by which the groundwater woul d be conveyed to the POTWwas | i kew se

di scussed. The Authority indicated construction of a pipeline to the nearest sewer

system which is |ocated outside of Franklin Township, would require the approval of the
nmuni ci palities that own the sewer system As an alternative to construction of a pipeline
the Authority indicated that trucking the wastewater to the POTWwoul d be nore

i mpl erent abl e, since municipal collection systens would not be used. Under this

scenari o, truckloads of the pretreated groundwater would need to be routinely sanpled for
priority pollutants (such as volatile organics, sem-volatile organics, pesticides, PCBs and
netal s).

EPA has cal cul ated the cost of conveying pretreated groundwater by trucks to the POTW
The cost anal ysis assunes that a 30,000 gallon holding tank woul d need to be erected on
the Site, and that approxi mately 14,000 gallons of groundwater would need to be trucked
each day, six days a week (on the seventh day, the groundwater would be stored in the
hol di ng tank). The groundwater woul d be pretreated using carbon canisters, and
sanpling of the pretreated groundwater would need to be perforned on a nonthly basis
for at least the first year of operation. The cost information, which is provided in
Appendi x VI, indicates that the present worth of this alternative is approximtely 4.7
mllion dollars, as conpared to approximately 3.3 mllion dollars for the preferred
alternative of piping groundwater to the Hggins Farm Site. The costs of conveying
groundwater to the POTW conbined with the aforenentioned difficulties associated

with inmplenenting such an alternative, renders this suggestion inpractical

Menmbers of the audi ence expressed concerns with regard to |linking both the
H ggi ns Farm and Hi ggi ns D sposal Sites by the pipeline. Questions arose as to
whet her the cleanup at Hi ggins Farmwoul d be del ayed by treatnment of

groundwat er from Hi ggins Disposal, and if H ggins Farmwould still be considered a
Superfund site if that Site was cl eaned up, yet groundwater was still being conveyed
toit fromH ggins Disposal. Additionally, a nenber of the audience asked if the

treatment systemat H ggins Farmcoul d operate with only the 10 gallon per mnute
fl ow from H ggi ns Di sposal

EPA Response: EPA does not anticipate the cleanup of H ggins Farmto be del ayed by
the addition of the 10 gallon per mnute flow fromH ggi ns Di sposal. Since



contam nation at both sites occurs within fractured bedrock, specific tine frames for
cleanup of these sites is difficult to deternine. However, it is expected that the H ggins
Farm Site could be deleted fromEPA's National Priorities List once it is cleaned up, even
if the treatment plant was still receiving groundwater from H ggins Disposal. In the event
that the Higgins Farm Site were to be cleaned up prior to H ggins D sposal Site, the
treatment systemmay require sone nodification in order to treat groundwater at the

lower flow rate.

A nenber of the audi ence expressed concern that by allow ng groundwater to be
conveyed to the Hggins Farmtreatnent systemfromthe H ggins Disposal Site, then
the possibility exists that the treatment systemw |l be used to treat water fromother sites.

EPA Response: EPA will not bring wastewater from other Superfund sites to the H ggins
Farmtreatment system Since both sites are owned by the same party (i.e., difford and
Li zbeth H ggins), are in close proxinity to each other and exhibit simlar groundwater
contam nation, the preferred alternative can be readily inplenmented. It should be
remenbered that the H ggins Farmtreatnent systemwas designed to treat specific

cl asses of contaminants. Treatment of groundwater other than the groundwater from

H ggins Farmor H ggins Disposal coul d possibly require extensive nodifications of the
treatment system which may be cost-prohibitive. In any event, no such action is
contenpl ated by EPA

A nenber of the audi ence asked where the groundwater extraction wells would be
| ocated. A nenber of the audience al so asked whether the extraction system woul d
draw in contami nation fromlocations off of the Site.

EPA Response: The specific locations of the groundwater extraction wells wll be

determ ned during the detailed design of the remedy. It is currently anticipated that the
extraction systemwoul d be placed on the Site, near the |ocation of the source of
groundwat er contam nation. Wth regard to the potential of drawing in contam nation
fromoff-site | ocati ons, EPA does not anticipate this situation to occur, since the
extraction systemw || be operating at a | ow punping rate (only enough to capture

contam nated groundwater at the Site). However, it should be noted that in order to
determine the effectiveness of the extraction system a groundwater nonitoring system

wi Il be devel oped and i npl enented as part of the renedy.

A nmenber of the audi ence asked how the air emi ssions at the H ggins farm
treatment plant woul d be affected by the additional groundwater from Hi ggins D sposal.

EPA Response: The H ggins Farmtreatnent systemis designed to treat 100 gal |l ons per

m nute of contam nated groundwater. It is expected that the 10 gallons per mnute flow
fromthe H ggins D sposal Site will not adversely inpact the air quality in the vicinity of
the Site. Any such air emssions would have to conply with Federal and State requirenents.

A nenber of the audi ence asked how contracting for the remedy woul d occur.

EPA Response: If the remedy is inplenented by the Governnent, then contracts woul d
be awarded conpetitively, in accordance with Federal and EPA acquisition regul ations.

A nenber of the audience inquired as to the course of action that will be taken if the
remedy is not successful. Another nenber of the audience asked if the public wll
be able to review performance data for the renedy.

EPA Response: Wen the renedy is inplemented, nmonitoring will be perfornmed to

determine the renedy's effectiveness. Once this data is deternined to be valid, it will be
sent to the information repositories (i.e., the Mary Jacobs Menorial Library, the Franklin
Public Library and EPA s Superfund Docunent Center) and nade avail able for public
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review. In addition, EPAwill performa formal review of the renedy every five years.
The purpose of this reviewis to ensure that the selected renedy is performng as
expected. Depending on the effectiveness of the remedy, it is possible that other
alternatives could be considered in the event that the remedy was found to be ineffective
However, it must be stressed that EPA anticipates that the selected remedy will, in fact,
be effective.

A nenber of the audience asked if the parties holding the easenents necessary for
| ocati on of the pipeline have consented to access.

EPA Response: EPA has contacted these parties with regard to access for installation of
the pipeline. However, to date, access has not been secured. Access to these easenents
will be secured by the entities responsible for inplementing the renedy, whether it is the
CGovernnent or the potentially responsible parties (also called "PRPs").

Menbers of the audi ence commented on EPA s proposal to connect residents to

public water. Wiile the audi ence was supportive of EPA's proposal, they asked if it
was possible to shorten the tine frame to inplement this portion of the remedy. A
nmenber of the audi ence al so recommended that EPA shoul d connect residents to

public water and not address the renaini ng groundwater contanination

EPA Response: EPA will ensure that connection of the residents to public water be nade
a priority, and that the time frane for inplenentation of this portion of the selected
remedy is not dependent upon inplenentation of the groundwater extracti on and
conveyance system Wth regard to the recommendati on that the groundwater extraction
and conveyance systemnot be inplenented, EPA is mandated by | aw to address

contam nation that poses a threat to human health and the environment. As described in
the March 8, 1990 Federal Register (Vol. 55, No. 46, Page 8732), EPA's Superfund
program uses EPA' s Groundwater Protection Strategy as gui dance when determining the
appropriate renedi ation for contani nated groundwater at Superfund sites. The goal of
EPA' s Superfund approach is to return usable groundwaters to their beneficial uses
within a tinme frane that is reasonabl e given the particular circunstances of the site.

Through its investigation, the Agency has docunented that there are unacceptable risks to
human heal th resulting from groundwat er contam nation. Therefore, EPA is conpelled
to inplement neasures to address this contam nation

A menber of the audience asked if the remedy could be del ayed until perfornance
of the Hggins Farmtreatnent plant is ascertained

EPA Response: Since start-up activities of the H ggins Farmtreatnent system have
comenced, EPA anticipates that the performance of the systemw |l be known prior to

i npl enentation of the remedy. Therefore, at this time, it is not necessary to delay the
remedy based on performance of the H ggins Farmtreatnent system

A menber of the audience inquired as to the tine frames for renediation through
i mpl ement ation of Alternative 3B versus continued use of the on-site production well.

As stated previously, tinme franes for cleanup of contam nated groundwater in fractured

bedrock are difficult to predict. Nevertheless, it is expected that the preferred alternative
of continuous extraction of the groundwater beyond the current condition of intermttent
punping will reduce the tine franme for cleanup of the groundwater

| ssues Regarding the State-Oaned Laurel Avenue Site

Menmbers of the audi ence had numerous questions concerning the State-owned
Property on Laurel Avenue, which may be a potential source of groundwater



contam nation. These questions include the follow ng:

- Is water withdrawn fromthis property for use?

- Can this property and H ggi ns D sposal be addressed at the sane time?

- Where is the contam nated groundwater mgrating?

- What is the status of the investigation of the property?

- Can the property be placed on EPA's NPL?

- Is there information on this property in the information repositories for the
Hi ggi ns D sposal Site?

EPA Response: Based on available information, water is not withdrawn fromthe Laure

Avenue Site for use. Since the New Jersey Departnent of Environmental Protection has
responsibility for this Site, EPA has provided the information that it has collected to the
State and has al so advised the State that the property may be a source of contanination

Due to the fact that the property is currently not listed on EPA's NPL, Federal renedia
fundi ng cannot be used to clean up the property. However, EPA is currently eval uating

the existing information to determ ne whether a prelimnary assessment and a site

i nspection is appropriate for the property. At the present tine, EPA has not evaluated the
direction of contami nant migration fromthis property. Furthernore, since the property is
not listed on the NPL, it cannot be renediated by the renedial action selected for the

H ggins Disposal Site. In order for a site to be placed on the NPL, it nust be eval uated
or ranked. If the site were to exceed the minimumranking criteria, then it could be

pl aced on the NPL

Wth regard to the public availability of information about this property, infornation
whi ch EPA obtains concerning this property will be provided to the information
repositories for public review

O her |ssues and Comment s

A nenber of the audi ence asked if a community working group had been
established for the Site

EPA Response: Wiile such a group has not been established for this Site, EPA can
organi ze a Community Advisory Goup, should there be sufficient public interest.

A nmenber of the audi ence asked when will the selection of the alternative be nade,

and whether that will happen before or after the cl ose of the conment peri od.

Anot her nenber of the audience asked if the public will be able to comment on the
final location of the pipeline. A third nenber of the audience asked if the PRPs will
be allowed to present their own renedy.

EPA Response: Selection of a renedy is nmade after the close of the public coment

period, and all comments have been evaluated. During design and construction of the

remedy, EPA can provide updates to the public, in the formof presentations and fact

sheets. Infornmation of selection of a final pipeline location will be provided to the public.
Wiile it is possible that EPA will ask the PRPs to performthe renmedy, the Agency will

not agree to these parties presenting a renmedy to the public which differs fromthe

sel ect ed renedy

A nenber of the audi ence asked if there would be additional public participation
shoul d EPA not select Alternative 3B (i.e., the preferred alternative).

EPA Response: The Agency is not required to solicit public comment if one of the other
remedi es described in the Proposed Plan is chosen. However, if the Agency were to
select an alternative not described in the Proposed Plan, then the public woul d be
afforded an additional opportunity to comment.



10.

11.

A nenber of the audience asked if residential property values are considered in the
renedy sel ection process

EPA Response: Residential property values are not directly considered in the selection of
a renedy. However, coments fromresidents who are concerned about their property
val ues and who prefer a specific remedy are considered in the sel ection process

A request for an extension of the public comrent period was nade during the
public comrent period.

EPA Response: As described previously in the ROD, EPA extended the public
comrent period to June 30, 1997

A resident inquired as to whether the Proposed Pl an needed to be reissued, since it

contained inaccurate information pertaining to costs associated with the preferred alternative.

EPA Response: Al though EPA has slightly revised the costs of the preferred alternative
based upon the informati on obtai ned during the public comment period, the preferred
alternative still represents the best bal ance of trade-offs anong alternatives wth respect
to the evaluating criteria (including cost). Therefore, reissuance of the Proposed Plan is
not necessary.

Several questions were raised pertaining to the size and | ocation of the on-site
treatment plant associated with Alternative 4.

EPA Response: The Feasibility Study provides an estinated size of 70 feet by 30 feet. It
shoul d be noted that a nore accurate specification of the size of the treatnent plant would
be devel oped during a detailed design. |In addition, the final |ocation of the treatnent

pl ant woul d |ikew se be determ ned during the detail ed design after consultation with the
property owners

A nenber of the audi ence asked if the residential carbon filters have been effective
in preventing exposure to contamination in the groundwater.

EPA Response: Based on the results of EPA sanpling, the carbon filters have been
found to be effective.

A nenber of the audience asked if the effects of blasting at the quarry have an
effect on the area hydrogeol ogy and in the existing wells.

EPA Response: Since blasting at the quarry occurs at randomintervals, it would be
difficult to evaluate the effect of blasting on the hydrogeol ogy of the area. However, it
nmust be recogni zed that the existing water supply well on the Site continues to be
productive in spite of the blasting

A nenber of the audi ence asked for infornmation pertaining to the source of the public water.

EPA Response: Public water is provided by the Eizabet htown Water Conpany.
El i zabet ht owmn Water Conpany prinarily obtains this water fromthe Raritan River.
However, water can be obtained fromthe Del aware and Raritan Canal

A nenber of the audience asked if there is a plan for the Departnent of Health to
nonitor the residents to see if there are effects fromthe Site

EPA Response: The Agency for Toxic Substances and D sease Registry (ATSDR) is the
agency that woul d oversee any public health nonitoring and epidem ol ogic studies. In
addi tion, ATSDR performs public health surveys at Superfund Sites. Individuals with



specific health concerns as they pertain to the Site should contact ATSDR at 290
Broadway, 18th Fl oor, New York, New York 10007-1866.

12. A nmenber of the audi ence comrented that there were area residents who did not
receive the Proposed Plan. Recomrendations were made by the audi ence to update
the mailing list for the Site.

EPA Response: Efforts are nade to ensure that the mailing list is current and as

conmpl ete as possible. However, nailing lists can becone outdated. The situationis
exacerbated by the fact that instances occur in which people attend public meetings yet do
not provide the Agency with their nanes and addresses. Several suggestions made during
the public meeting to keep the mailing |ist current (such as contacting the Board of

Adj ustments and the Board of El ections) are appropriate and will be used to update the

mai ling list.

I'V. RESPONSE TO WRI TTEN | NTERNET COMMENTS

Questions and comments received during the public comment period, in witing and through the Internet, can be
grouped into the foll owi ng categories:

A Non- PRP Conmments Concerning EPA's Preferred Aternative (3B)

B. PRP Comments Concerning EPA's Preferred Alternative

As before, questions or coments are summarized in bold, followed by EPA s response.

A Non- PRP Comments Concerning EPA's Preferred A ternative (3B)

1. Several comrenters recommended that EPA investigate conveyance of groundwater to a nearby POTW

EPA Response: This issue was raised at the May 20, 1997 public neeting, and is
di scussed in Il1.A 3, above.

2. A commenter urged the Agency to i medi ately connect the Laurel Avenue residents
to public water. Another commenter wote that the Residents shoul d decide
t hensel ves whet her they shoul d have public water.

EPA Response: As discussed in Il1l1.A 11, EPAw Il ensure that connection of resident to
public water is nade a priority and is not del ayed by inplementation of the groundwater
extraction and conveyance system \Wile the Agency will extend the existing water main
to affected residents, it should be noted that individual residents will be given the
opportunity to decline connection to the water main.

3. Aresident living in the vicinity of H ggins Farmasked how the air em ssions at the
H ggins farmtreatnent plant woul d be effected by the additional groundwater from H ggins D sposal.

EPA Response: This issue was raised at the May 20, 1997 public neeting, and is
di scussed in Ill.A 7, above.

4. Several comrenters suggested trucking the extracted groundwater to H ggins Farm
i nstead of using a pipeline.

EPA Response: Upon receiving this comment, EPA cal culated the cost of conveying the
extracted groundwater by trucks to the H ggins Farmtreatnent plant. The cost

i nformation, which is provided in Appendix VI, indicates that the present worth of this
alternative is approximately 4.2 nillion dollars (as opposed to the present worth of EPA s
preferred alternative, which is approximately 3.3 mllion dollars). The increase in cost of
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trucking over the cost of the Alternative 3B, conbined with the increased truck traffic at
H ggins Farm nmakes inplenentation of a trucking alternative inpractical.

One comment er asked what the responsibilities would be of entities other than EPA
(such as the NIJDEP or the PRPs) if EPA transfers the project to these entities prior
to conpl etion of cleanup. The commenter further asked if the public would be
notified of this transfer.

EPA Response: Currently, EPA has the responsibility of inplenmenting the cleanup
activities at the Site. Should activities in the future be inplenented by other parties,
these entities would be legally required to inplenent the renedy selected in this ROD.
Since it is EPA's intention to periodically update the public on the status of the cleanup,
the public will be informed as to whether parties other than EPA becone responsible for

i mpl ementing cl eanup activities.

A comment er asked how peopl e who did not attend the public neeting will be
notified of errors in the preferred alternative.

EPA Response: As discussed in I11.C. 6 above, EPA believes that any errors in the
preferred alternative that was presented in the Proposed Plan do not change the fact that
Alternative 3B represents the best bal ance of trade-offs with respect to the Agency's
eval uation criteria. Therefore, there is not a need to reissue the Proposed Plan or to
provi de additional public notification beyond the issuance of this ROD.

A commenter recommended that, as a precaution in the event of a pipeline |leak, a
punpi ng system operating on suction be used to convey groundwater fromthe
H ggins Disposal Site to the Hggins FarmSite.

EPA Response: As described in Il1l.A 1, above, the details of the piping systemw || be
determi ned during the detailed design. Furthernore, the systemw ||l have sufficient
controls to eval uate whet her | eakage occurs in the pipeline systemand to mnimze any
| eakage that may occur.

Several comrenters expressed concern for the integrity of the pipeline due to the
bl asting that occurs at the quarry.

EPA Response: As explained in Ill.A 1, the pipeline will be designed to withstand the
effects of blasting that occurs at the quarry.

A representative of the quarry commrented that since his conpany installed the
existing water line on Laurel Avenue, then it should be reinbursed for any use of it.

EPA Response: The issue of reinbursenent is between the conpany operating the
quarry and the water conpany. |t should be noted that the conpany operating the quarry
woul d not receive reinbursenent from EPA

A conment er asked where in the treatnment systemat H ggins Farmwoul d carbon
contactors be install ed.

EPA Response: It is anticipated that carbon contactors would be installed as a finishing
step following the existing treatnent systemat H ggins Farm

Several comrenters indicated preferences for alternatives other than 3B. One

comrent er suggested that no action be taken. Another indicated that the existing
production well on the Site is treating groundwater and that the public is not at risk.
A third expressed a preference of Alternative 2B over Alternative 3B, while a fourth
comrenter preferred the construction of a small treatnent plant on the Site.
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EPA Response: The Agency believes that additional cleanup activities beyond the

current internittent punping of the on-site production well is necessary to protect human
health and the environment. As described in the Proposed Plan, the four alternatives
presented to the public were conpared to each other using EPA's evaluation criteria.

Wth regard to the comment concerning the construction of a "small" treatment plant on
the Site, it nust be noted that the size of the plant described in the Feasibility Study was
determ ned based on the need for treatnent processes that would treat the groundwater to
| evel s that woul d render the groundwater suitable for discharge to surface water.
Additionally, in lieu of installing a pipeline, the Agency al so considered trucking the
extracted groundwater to the Hggins Farm Site or to a POTW Based on all of the
information to date, Alternative 3 B is considered by EPA to be the nost cost-effective
protective remedy to address groundwater contamination at the Site.

One conment er informed EPA of the existence of benzene-contam nated

groundwater at the Six Mle Run Reservoir Site, and that the State of New Jersey
has | eased an 80 acre portion of this site to difford Hi ggins since 1966.
Furthernore, the comrenter inquired as to whether testing of this property should
be performed as an el ement of activities associated with the H ggins D sposal Site.

EPA Response: EPA will be contacting the commenter to obtain additional information

about the groundwater contami nation at the Six Mle Run Reservoir Site. This

information will be used by EPA to determ ne whether a prelimnary assessnent and a

site inspection is necessary. It is not anticipated that this work will be perforned as an
el ement of activities associated with the H ggins D sposal Site.

One commenter was concerned about the decrease in property val ues due to the
installation of the pipeline.

EPA Response: As described in Ill.C. 4 above, EPA does not directly consider property
values in the selection of a renedy. Since the pipeline would be located largely within
pre-existing easenents, property values are not expected to be negatively influenced by
i mpl erent ati on of the renedy.

A commenter asked if the State-owned house at 82 Laurel Avenue could be able to
tie into the proposed water |ine extension. This conmenter also inquired as to the
| ogistics for tie-in, and whether the water |ine would be sized sufficiently for
installation of fire hydrants.

EPA Response: The house at 82 Laurel Avenue would be allowed to tie into the water
line extension. Logistical and technical issues (such as the size of the water line) would
be resol ved during the design of the water |ine extension.

One commenter asked if the additional groundwater from Hi ggins Disposal will
del ay cleanup of the H ggins FarmSite.

EPA Response: This issue was raised at the May 20, 1997 public neeting, and is
di scussed in Il1.A 4, above.

A comment er discussed the possibility of delaying the renmedy until performance of
cleanup at the Hggins Farm Site can be ascertai ned.

EPA Response: This issue was raised at the May 20, 1997 public neeting, and is
di scussed in Ill.A 12, above.

A comrenter inquired as to when EPA woul d deternine that the cl eanup was
ineffective, and if the Agency consider other alternatives at that point.



EPA Response: This issue was raised at the May 20, 1997 public neeting, and is
discussed in IIl.A 9, above. Effectiveness will be periodically evaluated during

i mpl ement ati on of the remedy. Depending on the effectiveness of the remedy, it is
possible that other alternatives could be considered in the event that the renmedy was
found to be ineffective. However, it nmust be stressed that EPA anticipates that the
selected renedy will, in fact, be effective.

An individual commented that the EPA should require the installation of filters for
those resi dences on Laurel Avenue whi ch do not have these systens.

EPA Response: As described in the Proposed Plan, the analysis of the water fromthese
residences did not indicate a health risk. Therefore, it is not necessary to require the
installation of filtration units

A commenter inquired as to the direction of flow for the receiving water for the
H ggins Farmtreatnent plant discharge, and if testing of the discharged water will occur

EPA- Response: The treatment plant at H ggins Farmdi scharges to a pond, which then

di scharges through an unnamed tributary to Carters Brook. Prior to discharge, the
effluent is nonitored for a variety of organic, inorganic and conventional pollutants in
accordance with the requirements of the O ean VWater Act.

A comment er asked if EPA had performed an investigation to determne if wastes
were inproperly disposed at areas other than the H ggins Farmand H ggi ns D sposal Sites

EPA Response: EPA has conducted and continues to conduct an investigation to
determine the identities of PRPs at both Sites. Due to the |lack of detail ed business
records, it is difficult to determne the extent of off-site disposal

The representative of the quarry comrented that EPA, in its groundwater nodel
assunes that the quarry uses a |large quantity of groundwater for its mining
activities. This person further states that the quarry does not use groundwater as
part of its operations, and that any assunption by EPA that the quarry influences
groundwater flow is incorrect.

EPA Response: The use of groundwater in the quarry's process was never inferred from
the nodel. The idea that the quarry itself may create a groundwater sink, however, was
incorporated into the nodel. This was due to several observations fromthe groundwater
nodel ing effort. The main observation is that the amount of drawdown necessary to
create the groundwater potentiometric heads that were actually observed in the field can
not be recreated solely by pumping fromthe residential wells.

The anmount of water renoved fromnorth of the Site to create the observed drawdown

was approxi mately 35,000 gal l ons per day. Wien this anount of water is conpared to

the size of the quarry, it does not indicate a prolific aquifer. However, it does not

preclude the quarry frombeing a stress on the aquifer. Wen 35,000 gallons per day is

spread over the avail abl e seepage faces of the quarry, it is possible that the seepage woul d

not even be observable. Wiether or not the quarry uses water in their operations, the

quarry still represents a sink in the aquifer systemand does not change the results of the nodeling.

The representative of the quarry commented that the quarry is situated in the
vicinity of the Lockatong Formation, to which the NJDEP has assigned a
perneability rating of "poor". The commenter recommends that EPA shoul d
reexam ne the groundwat er nodeling calculations to determine if the nodel's
assunptions are consistent with this type of formation

EPA Response: As indicated in |IV.A 21 above, the 35,000 gallons per day renoved



fromnorth of the Site, conpared to the size of the quarry, does not indicate a prolific
aqui fer. Consequently, EPA believes that the groundwater nodeling assunptions are
consistent with the geol ogic characteristics of the area

23. The representative of the quarry inquired as to whether EPA factored into its
groundwat er nodel the usages represented by the supply wells "outlined on Page 1-
10 of the Plan".

EPA Response: The Agency assunes that the "plan"” which is referenced to is actually
the Feasibility Study. As described in IV.A 21 above, the nodel is based on conditions
observed during actual groundwater nonitoring. Therefore, observable stresses (and
consequently, the sources of those stresses) on the aquifer have been factored into the
gr oundwat er rnodel

B. PRP Comments Concerning EPA's Preferred Alternative

The questions and comments can be grouped into the follow ng categories:

l. Comrents by a Specific PRP

1. Comrents by the Attorney Representing the Owners of the Site

As before, questions or coments are sunmarized in bold, followed by the Agency's response
l. Comrents by a Specific PRP

One of the PRPs for the Site provided nunerous witten comrents on the Proposed Pl an, hydrogeol ogic
investigations/Rl, risk assessnment, FS and groundwater nodel. Although these comments have been summari zed
bel ow, the conplete set of comrents will be placed in the admi nistrative record/information repositories.

Pl ease note, however, that EPA s responses that are provided bel ow represent responses to all of the PRP' s
comrent s.

A Proposed Pl an Comment s

1. Sel ection of a groundwater renedy is premature, since Renpval actions have not yet
been conpleted. The comrenter further notes that the role of natural attenuation
needs to be understood.

EPA Response: EPA disagrees. Goundwater at the Site is contam nated at | evel s which

are above heal t h-based standards, and there is currently a risk to human health from
drinking contam nated groundwater. The types of contam nants and general mgration

pat hways have been determ ned, and the avail able data i ndicates that the contam nation

can be extracted fromthe aquifer. The conplex site hydrogeol ogy has been investigated

and characterized in accordance with accepted scientific and engi neering practices.

Wiile it is believed that upon renoval of the final source area there will be no additiona
contam nation of the aquifer by the Site, the renoval activities will have no effect on the
contam nation currently present in the groundwater.

Wth regard to natural attenuation, the data collected through the groundwater
nonitoring effort do not suggest that natural attenuati on nechanisns are effective at
preventing risks to human health. Fromthe 1950's through 1985, the owner operated a
landfill and waste transfer station at the Site. The present contam nant levels in the
groundwat er, which exceed heal th-based | evels, are not expected to degrade any faster
than the contam nants which presunmably first entered the groundwater 4 decades ago

Wi | e EPA di sagrees that selection of a renedy is untinmely, the Agency does believe that
i mpl ement ati on of the groundwater extraction and conveyance system shoul d be deferred



until the renoval action is conpleted. Once the renoval action is conpleted, additiona
data can be collected for the purpose of optimzing the detail ed design of this system

EPA has not devel oped a conceptual nodel of the Site, and the proposed renedy is
based upon an inconpl ete understanding of Site conditions

EPA Response: EPA disagrees. A conceptual nodel was established for this Site and is
docunented, in great detail, in the Rl Report. EPA actually prepared its first conceptua
site nmodel in 1990. EPA collected a broad breadth of infornation of the Site (such as

data coll ected previously be the NJDEP and the State/local health departnents) as well as
reviewi ng the avail able published technical literature on the geol ogy and biology within
the region of the Site. This first conceptual Site nodel is detailed in the work plan for the
RI/FS. EPA subsequently inproved its understanding of the Site through the R,

collecting data on the groundwater, soils, surface water, sedinent and air. EPA

i nvestigated the adjacent quarry and contacted State geol ogi sts (who are experts on the
area's structural geology) to gain a better understanding of the local and regi onal geol ogy
and hydr ogeol ogy.

Upon conpl etion of the R, the conceptual Site nodel was conpleted since the sources of
contam nation were identified, the types of contam nants present and the affected nedia
were defined, the routes of migration of the contam nants were defined and the human
and environmental receptors were identified

EPA anticipated that the hydrogeol ogy of this Site would be extrenely conpl ex.
Therefore, the Agency installed 18 on-site nonitoring wells, prepared soil boring |ogs
fromthe wells, perforned geophysical work to help define bedrock fractures and joints,

coll ected soil sanples and ran tests to deternine the characteristics of the soil, ran aquifer
punpi ng tests, collected two rounds of groundwater sanpling and water |eve
nmeasur enents, sanpled on-site surface water bodies and nonitored off-site wells. In

addi tion, discussions with experts on bedrock geology in the |local area and utilization of
published literature on the geol ogy and hydrol ogy of the area all served to derive EPA's
nodel of the site hydrogeol ogic system EPA used the best avail able scientific

techni ques to define the hydrogeol ogi c system and predi ct contami nant transport in the
bedr ock environmnent.

EPA expects the proposed extraction wells to yield sufficient anounts of groundwater to
nmake the remedy viable. The majority of nmonitoring wells which EPA installed yielded
sufficient volunes of water for sanpling while a few did not, revealing the heterogeneity
of the hydrogeol ogi c system EPA conducted an aquifer test on the better yielding
nmonitoring wells to gain a better understanding of the hydrol ogy of the aquifer and to
gain informati on on possible punping rates for extraction purposes. It nust be stressed
that actual, current extraction of groundwater froman on-site well and the punping test
perforned by EPA denonstrate that groundwater can be efficiently extracted fromthe

Site in order to renmedi ate groundwater contamination

EPA' s presunptive response strategy requires a nore thorough characterization of
site conditions coordinated with response actions. Furthernore, other remedial
processes such as enhanced in-situ treatnment or natural attenuation, should have
been evaluated in the FS

EPA Response: EPA's RI/FS work was conpl eted before conpletion of the Agency's

gui dance on groundwat er presunptive renedies. A though EPA was working proactively

to elimnate sources of contam nation through its renoval authority, the Agency did not
nmake a determnation to utilize a presunptive remedy for groundwater, or to inplement

an interimaction. During the course of the RI/FS, EPA found that the on-site production
well was serving in a manner simlar to an interimaction, in that a portion of the
cont am nat ed groundwater was bei ng cont ai ned.



Al though Alternative 1 was not identified as such, it should be noted that this alternative
described a nonitored natural attenuation renmedial action. Furthernore, EPA screened

out in-situ and contai nnent technol ogi es during the FS screeni ng phase because of the

type of the conplex, fractured bedrock geol ogi ¢ environment, and the uncertainties
associated with such an environment. Therefore, the Agency believes that it devel oped

an appropriate set of renedial alternatives as mandated by the NCP.

EPA' s Proposed Pl an does not evaluate the factors limting restoration potential.

EPA Response: EPA did evaluate the factors linmting restoration potential and was
extrenely forthright to the public inits report about the limtations. Page 16 of EPA s
Proposed Pl an states:

"It nust be enphasized that this ground water contanination problemexists in a
fractured bedrock aquifer and extraction of contam nated ground water from such
aquifers is often difficult. Additionally, renoval of contam nants to achi eve the
MCLs in such situations is also difficult. However, highly fractured zones were
encountered during R work and the hydrol ogi c nodel i ng and aquifer tests

perfornmed during the R indicate that properly placed extraction wells would

create a larger capture zone than currently exists due to the H ggins' water supply
wel | and such a systemwoul d be able to achieve significant decreases in

contami nant |evels over tine. The time frane for Alternatives 3 and 4 to

achi eve conpliance with chem cal -specific ARARs in the underlying bedrock

aqui fer are undeterm ned. However, because Alternatives 3 and 4 are aggressive,
active approaches to attaining ARARs in the aquifer, utilizing nore wells and
extracting a greater volunme of contam nated water, greater decreases in contan nant
| evel s can be expected in significantly less tinme conpared to Alternatives 1 and 2."

It is EPA's position that the Agency adequately evaluated the factors limting restoration potential.

I npl ementation results of the groundwater punping systemat the H ggins farm
Site shoul d be consi dered.

EPA Response: This conment was raised at the May 20, 1997 public neeting, and is
discussed in IIl1.A 12, above. However, the Agency nust also respond to the PRP' s

witten statement that "very low well yields were observed upon startup" at the H ggins
Farmtreatment plant. Since the PRP has not reviewed informati on pertaining to start-up
and since the PRP toured the Higgins Farmtreatment facility only during the initial
phases of start-up, it cannot with accuracy nmake this statement. As previously indicated
once performance data is determned to be representative of Site and operating
conditions, it will be nade available for public review through transmttal to the
information repositories

Comrents to (and public perception of) EPA's preferred remedy for groundwater
contam nation confirmthat sufficient data do not exist to pernit identification of a
final remedy for groundwater.

EPA Response: EPA believes that it has adequately addressed public conments on the
preferred renmedy during the May 20, 1997 public neeting and in this Responsiveness
Summary. As detailed in these responses, EPA maintains that there is sufficient
information for the selection of a groundwater renedy.

Techni cal Comments on the Hydrogeol ogi ¢ I nvestigation/Rl

The Rl does not adequately characterize the site geol ogy and hydrogeol ogy.



EPA Response: Extensive soil borings, soil sanpling, sedinment sanpling, groundwater
sanpling and other investigative activities were perfornmed as docunented in the R
Report. The field work was conducted and the data collected in accordance with EPA' s
work plan. The work conducted and the data collected is sufficient to characterize the
site for the purposes of the RI.

The PRP's witten comment of whether or not the promi nent structure crossing the Site is
truly a graben is academic. Wiether it is a graben or a series of normal faults, a structura
feature is present which exerts an influence on the preferential novenent of groundwater

As stated in the R report, the regional direction of groundwater flowis to the sout hnest
toward the Del aware & Raritan Canal and the MIIstone Rver. Localized flowwthin the

Site is affected by fracture orientation. Data fromprevious investigations was used in the
eval uation of groundwater flow. However, the nmonitoring wells used in the previous

i nvestigations were inmproperly constructed, with well screens crossing both the

overburden and bedrock zones. Therefore, the water |evel data fromthese wells is not
representative of either formation

Informati on on the construction of the on-site production wells is not avail able

However, according to the Hggins', this well is nmuch deeper than the old well, and as
such will create a steeper cone of depression and greater gradients to influence
groundwater flow toward the well. This is consistent with groundwater contour maps

generated for the Site. A true "static" groundwater table condition could not be achieved
because the production well could not be turned off. The option of turning off the well
was expl ored; however, this was not feasible since there is a need to water the horses
boarded there, and there was not a practical alternative water supply source.

The limted water |evel drawdown effect observed when punping nonitoring well 105D

is as expected. Well 105D was designed as a nonitoring well, not as a test punping well.
Even though it is a bedrock well, it was fitted with a screen to keep the well open
follow ng a collapse of the borehole walls. It is also a shallow well, less than 100 feet

deep, which linmts the avail abl e drawdown, the sustai nabl e punping rate and the radius
of influence. Furthernore, the punping test conducted on nonitoring well 105D was of
short duration, and is not reflective of the long-termeffect seen in the newer on-site
production well. This newer production well has a definite influence on | oca
groundwat er flow patterns as evidenced by the water |evel data collected and the
groundwat er contour maps devel oped for the R.

The Rl does not adequately characterize the distribution or novenent of
contam nants in groundwater.

EPA Response: The regional groundwater flow direction is to the southeast, toward the
honeowner wells. Although the influence of the on-site production well, the fracture
orientation and geol ogical structures will affect the localized flow conditions, the
groundwat er contam nation has clearly mgrated toward the homeowners. The

contam nation of homeowner wells nay have occurred fromSite sources prior to the
installation of the newer on-site production well. It should be noted that the occurrence
and novement of contam nants north of the landfill within the Site are a product of the

| ocal i zed, rather than regional, conditions.

As described previously, static conditions cannot be eval uated since the on-site
production well is needed to water the horses. Furthernore, since (as described above)
there were deficiencies in the previous investigations, conparison of current groundwater
data to prior investigations will not provide additional useful information.

In summary, EPA strongly believes that a conceptual model for groundwater flow has
al ready been devel oped and is described in the R Report.



The Rl does not discuss the effectiveness of punping in addressi ng groundwat er contam nants.

EPA Response: It should be noted that the effectiveness of groundwater punping is
described in the FS Report. Although the PRP predicts that punping will not be effective
i n influencing groundwat er novement, the PRP essentially recognizes in its conments

that the on-site production well is influencing groundwater. The performance of this
wel I, which was not intended or designed to capture the contam nant plune, indicates that
a groundwater recovery systemis feasible. A series of properly designed and | ocated
recovery wells will be even nore effective in capturing the plume and controlling
groundwat er nmovenent. As stated above, nonitoring well 105D was never intended, nor

was it designed, to be a recovery well. Rather, it is a standard nonitoring well which
when used for punping, displays the expected | ow efficiency.

Techni cal Comments On the R sk Assessnent

A conceptual nodel is needed for groundwater to understand the relationship
bet ween chem cal of concern (COC) sources, constituent transport, potentia
exposure points, and potential receptors

EPA Response: A conceptual nodel for groundwater has al ready been devel oped. Since
groundwater fromoff-site residential wells is inpacted and the on-site production well
has the greatest influence on the flow characteristics of groundwater underlying the Site
groundwat er exposure was eval uated to examine the follow ng scenarios in the absence of
renmedi al action and natural attenuation and degradati on processes:

- the possibility of residual (i.e., followi ng renoval of the likely sources)
contam nation reaching the on-site production well; and

- the possibility of residual contamination reaching private, off-site wells should
operation of the on-site production well cease

The intent of this evaluation was to indicate whether the groundwater pathway posed
sufficient risk to warrant evaluation in the FS

Many of the potential risks estinated for groundwater exposures are excessive,
reflecting unrealistic assunptions and i nappropriate nodel s.

EPA Response: The Agency's risk assessment gui dance was followed in the preparation
of the risk assessment for this Site. This guidance included the 1989 EPA docunent

entitled R sk Assessnment Cuidance for Superfund Volunme |I: Human Heal th Eval uation
Manual (Part A), InterimFinal. |In addition, the 1991 docunent entitled Risk
Assessnent Qui dance for Superfund, Volune |I: Hunman Heal th, Suppl enmental Qui dance

"Standard Default Exposure Factors" was |ikew se used. The exposure pathway anal ysis,
exposure nodel s and exposure paraneters and assunptions were established by EPA in
consultation with the Agency's consultant and the NIDEP

Exposure concentrations for COC s should be adjusted to account for COC s
detected in Quality Assurance/ Quality Control (QN¥ Q0 sanples.

EPA Response: Per EPA s previously-cited R sk Assessnent Qui dance for Superfund

Volune |: Hunman Heal th Eval uation Manual (Part A), InterimFinal, during data

val i dation, chem cals regarded as conmmon | aboratory contanmi nants were retained in the
groundwat er data sets only if detected in concentrations greater than ten tinmes that in
correspondi ng bl anks. Acetone was sel ected as a chenical of potential concern based on
frequency of detection. Although detected infrequently, bis(2-ethylhexyl)phthal ate was
sel ected as a chem cal of potential concern based on detection at a concentration equal to

Federal and State MCLs. It nust be stressed that neither of these chem cals posed unacceptabl e risks.



Ri sk associated with exposure to background conditions shoul d be separated fromsite-rel ated ri sks.

EPA Response: Per EPA gui dance, conparison of average concentrations in

groundwater fromthe nmonitoring wells to average concentrations in groundwater in
nmonitoring well MWM109 sel ected as representative of background was used as a

criterion to select inorganic chenicals of potential concern. While the detection of
pesticides in groundwater nay be related to past farm ng practices, they nonethel ess
contribute to potential exposures and risks from potable use of the groundwater

Al t hough data from M¥ 109 were included in the data set to conpute the 95% UCL
concentrations to best characterize average chem cal concentrations underlying the Site
the pesticide chenicals of concern were not detected in groundwater from MW¥109.

It should be noted that two Superfund gui dance documents (Ri sk Assessnent Qui dance

for Superfund [ RAGS], 1989, and Cuidance for Data Useability in R sk Assessmnent,

1992) address background issues in detail. Both docurments discuss statistical methods for
eval uating site versus background concentrations, but nowhere is it stated, or inplied,
that if site-related concentrations are significantly greater than background, that an
addi tional step should be taken to discount the exposure contributed from background.

Exposure concentrations for certain COCs appear to be el evated by the presence of
CCCs sorbed to particul ate

EPA Response: The concentrations represent the total values for the contaninants of
concern. These val ues include both dissol ved and suspended cont am nati on because the
sanples were unfiltered. The use of unfiltered groundwater data is consistent with EPA' s
ri sk assessnment gui dance

CCC concentrations used to eval uate groundwater exposures should reflect
conditions at current exposure points and predictive analysis for future conditions.

EPA Response: As discussed previously, the approach for perform ng the groundwater

eval uation was based on the fact that groundwater fromprivate, off-site wells is

i npacted. The exposure point concentrations are not based solely on data from

nonitoring wells with locations biased to source areas. The overall approach for deriving
exposure point concentrations was to use data fromthe entire nonitoring well network.
over depth (i.e., data from overburden and bedrock wells conbined and over time) to
conput e average chem cal concentrations representative of groundwater underlying the Site

The PRP's witten comments indicate that the use of on-site nonitoring well data to
estimate current risks from groundwat er exposures m srepresents actual exposure
conditions. The PRP cites the follow ng passage from RAGS, 1989: "it is nost

appropriate to use groundwater sanpling data as estinates of exposure concentrations

when the sanpling points correspond to exposure points, such as sanples froma drinking
water tap." However, the section (6.5.2) fromRAGS that contains the aforenentioned

quote also states: "nost of the tine, data fromnonitoring wells will be used to estimate
chem cal concentrations at the exposure point."

Additionally, the PRP also states in its comrents that the use of current on-site
nonitoring well data to estimate future risks from groundwat er exposures is al so expected
to msrepresent future exposure conditions. Once again, the PRP cites RAGS, 1989
"groundwat er nonitoring data are often of limted use for evaluating | ong-term exposure
concentrations because they are generally representative of current site conditions and not
long-termtrends." This sane section (6.5.2) of RAGS al so di scusses the conplexities

i nherent in nodeling exposure concentrations in groundwater. The final paragraph in
section 6.5.2 states: "if groundwater nodeling is not used, current concentrations can be
used to represent future concentrations in groundwater assum ng steady-state conditions
Thi s assunption should be noted in the exposure assessment chapter and in the



uncertainties and concl usions of the risk assessnent."”

The PRP further comments that the Ri sk Assessnent fails to address the effectiveness of
the existing point-of-use wellhead treatment systens or the interimWlI| Restriction Area
desi gnated by NJDEP in 1986 (which serves as an institutional control to prevent

potential exposures) on future exposure to affected groundwater. Note, however, that

EPA, in a response to comments, on the National Continency Plan (Federal Register

3/ 8/ 90 Page 8709), states: "one specific objective of the baseline risk assessnment is to
provi de an anal ysis of baseline risk (i.e., the risks that exist if no renediation or
institutional controls are applied to the site)."

D. Techni cal Comments on the Feasibility Study
1. The PRP comment ed t hat
- Alternative 2 should be considered a viable alternative;

- If the 10 gallons per mnute flow of groundwater were to be treated on-site, a
| ess conplicated and costly treatnent system nay be appropriate:

- G her appropriate renmedies could be considered for the Site, including
natural attenuation and other existing or newy identified alternatives.

EPA' s Response: These comments have already been addressed in various |ocations of
this Responsiveness Summary. Please see Sections IV.A and IV.B. 1. A for the applicabl e responses.

E. Techni cal Comments on the G oundwater Mdeling

1. The PRP comments that the nodeling is not sufficient to provide the technical basis
for the selection of the preferred alternative, or to comrent on the feasibility of
groundwat er extraction and treatnent.

EPA Response: As clearly stated in Appendix A of the FS Report, the groundwater
nodel i ng effort was conducted to provide an order of nagnitude assessnent of the
different renedial alternatives and was not intended as a design tool. The input of the
nodel was based on punping tests, slug tests and observed heads fromthe renedia
investigation, as well as several assunptions about regional groundwater flow The
paraneters of nost inportance, hydraulic conductivity, anisotropy and aquifer thickness
were based on field observations where available. EPA recogni zes the inherent
limtations of such a nodel and discusses these limtations at |length in the appendi x.
Even when the limtations and assunptions are considered, the results of the nodeling
show that a reasonabl e nunber of appropriately placed extraction wells can capture the
groundwat er contam nati on. The exact nunber, placenent and punping rate of such

wells is not a conclusion which can be drawn fromthe nodeling effort and shoul d be
based on testing and additional nodeling during the detailed design.

Wth regard to the influence of the nearby quarry, this issue has been di scussed el sewhere
in this Responsiveness Summary.

1. Comments by the Attorney Representing the Owmers of the Site

The attorney representing the Site's owners provided numerous witten comments, nost of

whi ch have been addressed el sewhere in this Responsiveness Summary through responses to
simlar comment raised by other parties. Provided bel ow are response to those comrents which

EPA bel i eves have not yet been addressed

1. Many rel evant facts and conclusions that should have been made readily avail abl e



to the public for review and comment and included in the Proposed Plan were only
included in the RI/FS, and were not provided for consideration and conment by the public.

EPA Response: Page 3 of the Proposed Plan clearly states that the RI/FS, Proposed Pl an
and supporting documentation were available for public review During the public
comrent period. EPA placed the RI/FS in three |locations for public comment. These

| ocations include the Mary Jacobs Menorial Library in Rocky Hll, New Jersey; the
Franklin Public Library in Sonmerset, New Jersey; and EPA' s Superfund Docunent

Center in New York, New York. Therefore, the public has had the opportunity to review
and cooment on all of the relevant facts and concl usi ons whi ch support EPA' s sel ection
of arenedy for this Site.

How can the Agency propose a groundwater remedy w thout having current groundwater data?

EPA Response: EPA believes that the groundwater data collected during the R (the

nost recent sanpling event being May of 1994) is sufficient for the purposes of renedy
selection. The Agency anticipates that additional groundwater nonitoring data will be
coll ected for the purpose of optinizing the design of the groundwater extraction system

What human exposure to contam nated groundwater at or fromthe property will
exist if the residences on Laurel Avenue are connected to a public water supply systen?

EPA Response: EPA is charged with the responsibility of preventing risks to human

health and the environnent. As described in the March 8, 1990 Federal Register (Vol.

55, No. 46, Page 8732), EPA's Superfund program uses EPA's Groundwater Protection
Strategy as gui dance when determ ning the appropriate renedi ati on for contam nated
groundwat er at Superfund sites. The goal of EPA's Superfund approach is to return

usabl e groundwaters to their beneficial uses within a timefrane that is reasonabl e given
the particular circunstances of the site. Wile connection of the residences on Laurel
Avenue will elimnate the risk to these receptors (and the next renoval action wll
presumabl y renove the remai ni ng source of groundwater contam nation), residual

contami nation present in the groundwater will continue to pose a potential threat to
receptors, especially if there are current or future residents who choose not to connect to
the water line. Therefore, EPA naintains that active renediation of the groundwater is an
appropriate action for this Site.

Does the start-up testing being performed at the H ggins Farmtreatment plant
i ndi cate whether the quantity or quality of the groundwater fromthe H gggins
Di sposal Site can be treated?

EPA Response: The start-up testing data that has been collected to date is being

eval uated by EPA to determine the performance of the treatnment systemwith respect to
contam nation at Higgins Farm As described in the Proposed Plan and the FS Report, it

is expected that the Hggins Farmtreatnment plant will be able to treat the relatively small
flow from H ggins Disposal, with the possibility that carbon contactors may need to be
added to the treatment system
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ADDI TI ONAL COST | NFORIVATI ON



ROD FACT SHEET

SITE

Nane: Hi ggi ns Disposal Site

Locati on: Franklin Townshi p, Sonerset County, New Jersey
EPA Region: 2

HRS Score (date): 35.73 (11/86)

Site ID #  NID053102232

RCD

Date Signed: Septenber 30, 1997

Remedi es: 1) Groundwat er extraction, conveyance via a pipeline to
the Hi ggins Farm Superfund Site for treatment and di scharge to
surface water. 2)Connection of residents to public water supply.

Qperating Unit Nunmber: QU1

Capital cost: $1,763,400 (in 1997 dollars)
Construction Conpletion: by Septenber 2001.
0&M $177, 200/ yr (in 1997 doll ars)
Present worth: $3,330,000 (8.0% over 30 years)

LEAD

Reredi al / Enf or cenent:  Renedi al

EPA/ St at e/ PRP:  EPA

Primary contact: James S. Haklar (212) 637-4414

Secondary contact: Lisa Jackson (212) 637-4380

Main PRP(s): Site owners difford and Lizbeth H ggins, and
generators including FMC Corporation, Princeton Gamra- Tech
and EGG Princeton Applied Research Corporation.

PRP Contact: No contact designated.

HASTE

Type: Vol atile organics, sem -volatile organics, pesticides,
netal s

Medi um G oundwat er

Oigin: Contanination due to on-site disposal of wastes

cont ai ni ng hazardous subst ances.

Est. quantity: Not applicable.



